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NEW YORK, SATURDAY, DECEMBER 31, 1904. 

The Editor is always glad to receive for examination illustrated 
articles on subjects or timely interest. It the photographs are 
sharp, the articles short, and the facts authentic, the contributions 
will receive special attention. Accepted articles will be paid for 
at regular apace rates. 

THE LONGEST SPAN BRIDGE IN THE WORLD. 

There is now under construction across the St. Laur- 
ence at Quebec a cantilever bridge which when com- 
pleted will contain the longest span of any bridge yet 
erected, not even excluding the great cantilevers of the 
Forth Bridge in Scotland. The structure is of the 
cantilever type, and consists of two approach spans, 
of 210 feet each, two shore arms, each 500 feet in 
length, and a great central span, 1,800 feet in length. 
The total length of the bridge is 4,220 feet, and al- 
though in extreme dimensions it does not compare with 
the Firth of Forth Bridge, which is about one mile 
in total length, it has the distinction of having the 
longest span in the world by 90 feet, the two canti- 
levers of the Forth Bridge being each 1,710 feet in 
length. The total width of the floor is 80 feet, and 
provision is made for a double-track railway, two road- 
ways for vehicles, and two sidewalks. In a cantilever 
of this magnitude the individual members are neces- 
sarily of huge proportions, the main posts, for in- 
stance, being 325 feet in length, and each weighing 
750 tons. 



RECORD RUN OF A STEAM TURBINE. 

On the morning following the close of the St. Louis 
Exposition, great interest attached to the shutdown 
and inspection of the 600-horse-power steam turbine 
generating unit in the Palace of Machinery after a con- 
tinuous run of over 3,962 hours — a performance which 
has had no parallel in steam turbine history. This 
machine, which is of the Westinghouse-Parsons type, 
was started on its long run on the morning of Mon- 
day, June 20, shortly after its installation at the Fair, 
and was stopped on the morning of Friday, Decem- 
ber 2. During the five and a half months that the 
unit was in operation, it supplied current for light and 
power in various buildings of the Exposition. Several 
engineers connected with the builders of the turbine 
and with the Machinery Department of the World's 
Fair were present when the engine was stopped and 
examined. It was found to be in perfect condition, as 
shown by the fact that there were no signs of wear, 
and that the bearings still retained the tool marks 
which they carried when they came from the shops. 
The remarkable feature of this performance, of course, 
was the maintenance under load of a speed of 3,600 
revolutions per minute for such a long period. Every 
day from half past eight o'clock in the morning to 
half past ten in the evening during this continuous run, 
the load carried varied from 25 per cent underload to 
25 per cent overload. The total number of revolutions 
was but little below one billion. 



A SEA -LEVEL CANAL AT PANAMA. 

The investigations of the United States engineers 
along the route of the Panama Canal and in the water- 
shed of the Chagres River have raised the question 
as to whether it would not be more to the ultimate ad- 
vantage of the United States, and of sea-going com- 
merce in general, to build the canal on a broader scale 
to meet the rapidly growing dimensions of steamships, 
and also whether it would not be wiser to build it with a 
lower summit level, or abolish the lockage system alto- 
gether, and cut the canal through at one level from 
ocean to ocean. Mr. Wallace, Chief Engineer of the 
Isthmian Canal Commission, has recently given testi- 
mony before the House Committee on Interstate and 
Foreign Commerce, in which he discussed the relative 
advantage of four distinct plans for building the canal. 
Incidentally, it was shown by his testimony that the 
engineering difficulties at the site of the Bohio dam 
would be greater than was formerly estimated, the 
more elaborate borings that are now being made hav- 
ing shown that the rock bottom is much lower than 
was supposed, the later borings having been carried 
down to an average depth of 163 feet without reach- 
ing bedrock. 



The first plan is the one favored by the former Canal 
Commission, which calls for a dam at Bohio and a 
high-level canal with an elevation of 90 feet above sea 
level. 

The second plan calls for a 60-foot summit level, 
with a dam 60 feet high at Bohio, or else the construc- 
tion of a dam of the same height at Gatun, about half 
way from Bohio to Colon, the Atlantic terminus of the 
canal. The adoption of a 60-foot level will involve 
constructing a dam at Gamboa to furnish water for the 
summit level. The Gamboa dam would control the 
Chagres River; but it would necessitate the provision 
of a spillway in the shape of a tunnel eight miles in 
length through the divide, to discharge the surplus 
water of the Chagres into the Pacific, or a tunnel four 
miles long to carry these waters to the Atlantic. The 
four-mile tunnel would involve the construction of an 
auxiliary channel for the Chagres from Gatun to the 
sea, in order to carry its flood waters away in safety. 

The third alternative plan contemplates a 30-foot 
summit level, with a single lock at Miraflores, near the 
Pacific, and a single lock at Bohio. This plan would 
also involve the construction of the Gamboa dam above 
referred to. 

The fourth plan contemplates the construction of a 
sea-level canal with a tidal lock at Miraflores, this 
lock being necessitated by the fact that there is an 
extreme range in the tide of twenty feet on the Pacific 
side, whereas the fluctuation is less than two feet 
on the Atlantic side. If no locks were built on the 
Pacific end, the variations in tide levels would pro- 
duce strong currents in the canal, which would render 
navigation difficult. 

The 90-foot level canal would cost $200,000,000 and 
take about ten years to complete; the 60-foot level 
canal would cost $225,000,000, and it could be opened 
for traffic in ten years and completed in twelve years; 
the 30-foot level canal, which would cost $250,000,000, 
could be opened for traffic in twelve years and com- 
pleted in fifteen years; while the sea-level canal would 
cost $300,000,000, could be opened for traffic in fifteen 
years, but would take twenty years to complete. In 
all these estimates the controlling factor, both as to 
cost and time of completion, is the great cut through 
the mountain divide at Culebra, the amount of material 
that would have to be removed increasing rapidly 
with every foot that the summit level of the canal 
is lowered. 

The determination as to which of these alternative 
schemes should be adopted, will call for most mature 
consideration. The problem must be looked at from 
the broadest possible standpoint, and it must be treated 
in a duly international spirit, and with a strict eye to 
the future. Ships are now building that call for a 
full-load draft of between 36 and 37 feet, and two of 
these vessels are to have an extreme breadth of 87 
feet 6 inches. The two most important questions re- 
lating to the canal, if due consideration is given to the 
inevitable growth in the size of steamships and in 
the volume of traffic, are its section, that is to say, 
its width and breadth, and its summit elevation. Of 
the two, the canal section is the more important, and 
if the finances of the country will admit, the canal 
should be cut on dimensions sufficient, not merely for 
existing deep-sea vessels, but for the larger vessels 
of the future. The question of summit level, as far as 
it affects future operation of the canal, is not of such 
vital importance, since the difference, between a canal 
with locks and one without is mainly a question of 
the time occupied in transit. 

It is certain that the raising by the chief engineer 
of the question of alternative plans, among which a 
sea-level canal is given prominence, will result in an 
agitation for the construction of a great sea-level 
waterway, which, by the way, was the original de Les- 
seps idea. There is much to recommend the larger 
plan. It gets rid of the Bohio ' dam problem, now of 
stupendous proportions; it 'abolishes the summit locks 
and the necessity for providing a supply of water to 
feed the canal; and it simplifies both maintenance and 
operation. But what of the cost and the delay! 



TECHNICAL DESCRIPTION OF THE " CZAREVITCH " IN 
ACTION. 

In the current issue of the Supplement will be 
found the first reliable and expert description of the 
sortie of the Russian fleet on August 10, and the dam- 
age received by the flagship "Czarevitch" from the con- 
centrated Are of the Japanese fleet. The article, which 
is a translation from the leading German naval jour- 
nal, Marine Rundschau, is marked by that detailed 
and careful observation which characterizes German 
literature of this kind, and it is accompanied by over 
a dozen illustrations showing by photograph and dia- 
gram the tactics employed by the combatants and the 
nature of the damage done on the "Czarevitch." This 
vessel, being the flagship and at the head of the line, 
was made the target for the concentrated fire of the 
enemy, and she was struck by at least fourteen 12-inch 



shells. The record of the damage done by a 12-inch 
shell that struck the conning tower shows how com- 
pletely a modern warship may be disabled by a single 
well-placed shot. All the inmates of the conning tower 
were killed or disabled; the wheel was turned hard 
to port, and jammed in that position, causing the ship 
to leave the line and commence running in a circle; 
the compass was destroyed; the electrical wiring for 
signals was destroyed, and the engine room telegraph 
was broken. The smokestacks were so badly blown, 
apart, with consequent loss of draft, that the ship 
could only make four or five knots, and this with a big 
coal consumption and the emission of vast volumes of 
smoke. In spite of the many hits made by 12-inch 
shells, the armor was nowhere penetrated, nor were 
any of the guns that were emplaced behind armor dis- 
abled. The article, which is too long for insertion or 
even lengthy review in the Scientific America x, will 
prove particularly interesting as a study of ironclads 
in action. 



THE SECOND EXTENSION OF THE SUBWAY. 

The granting by the Rapid Transit Commission of a 
franchise for the construction of a subway below Sixth 
Avenue to Thirty-third Street, and below Ninth Street 
to Fourth Avenue, marks the second addition to the 
original rapid transit system, and it is logically the 
next extension that should be made. That portion of 
the subway now in operation serves Manhattan Island 
and the Bronx. The extension, which is under con- 
struction and about half completed, running from the 
City Hall in Manhattan to Flatbush and Atlantic Ave- 
nues in Brooklyn, connects the Manhattan system with 
Long Island; and the extension for which franchises 
have just been granted will give similar connection 
between Manhattan and New Jersey. These two sub- 
ways will be practically extensions of the New Jersey 
trolley system, connection being made by way of the 
tunnel below the North River from Jersey City to 
Christopher Street. The New York & Jersey Rail- 
road Company, the builders of the tunnel, will extend 
their lines as a double track system from the tunnel 
terminus at Greenwich and Christopher Streets below 
Sixth Avenue to Thirty-third Street and from the same 
terminus to Fourth Avenue. The franchises will run 
for a first period of twenty years, and then there will 
be a re-valuation of the terms on which they are to be 
continued. The tunnels are to be 40 feet below the 
surface, to permit the building of municipal sub- 
ways above them, and the entrances will be made 
under private property, so as to avoid the encroach- 
ment of entrance kiosks upon the sidewalk space. The 
city reserves the right to acquire the tunnels at the 
end of twenty years at an appraised value. 

A new method of laying electric cables has been 
adopted in the Poplar district of London, in lieu of the 
general system of inclosing the cable in an iron or 
earthenware conduit. The cables are laid separately 
in a corresponding number of light steel pipes. These 
pipes are coated upon the exterior with a special pre- 
paration in which paraffin wax predominates. They are 
made in 5-foot lengths, and are jointed by ends which 
screw into one another, leaving a flush surface, until 
a tube of 200 feet has been formed. This length of 
tubing is then laid in the trench, and covered all round 
with a layer of concrete, which is allowed to set. This 
accomplished, the steel pipes, which only serve as a 
mandrel on which to form the concrete duct, are with- 
drawn by the application of steam, which is driven into 
them under pressure. The heat thus applied melts the 
preparation around the pipes, and as this also acts as a 
lubricant, the pipes can be withdrawn quickly and eas- 
ily by winch and rope. As each 5-foot section of pip- 
ing is withdrawn, it is unscrewed and coated again for 
further use. By this ingenious process a concrete con- 
duit of perfectly symmetrical form is obtained for the 
accommodation of the cables. These are drawn into 
the duct in the usual manner, the lubricant remaining 
inside considerably facilitating the operation. More 
than 100,000 feet of cables have been laid in this man- 
ner in Poplar, the process having proved completely 
successful. 



The French submarine "X" has been launched at 
Cherbourg. This vessel constitutes one of the three 
experimental submarine vessels known as "X," "Y," and 
"Z" respectively, in which efforts are being made to 
combine the advantages of the submarine and the sub- 
mersible, at the same time eliminating their disad- 
vantages. Though of the same type and class, ths 
three vessels are not uniform or of the same dis- 
placement, being relatively of 168 tons, 213 tons, and 
202 tons. The submarine "X" measures 122.72 feet 
in length; beam, 10.23 feet; and draft aft, 7.54 feet. 
The vessel will be fitted with electric accumulators for 
propelling purposes when submerged, and gas or vapor 
engines for surface propulsion. The latter engines are 
to develop 220 horse-power, capable of giving a speed 
of 10.5 knots. 
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THE HEAVENS IN JANUARY. 

BY GARRETT P. SERVISS. 

If you step out of doors about 9 o'clock on a cloud- 
less evening in the middle of January, and face the 
south, you will see before you the greatest of all the 
constellations, Orion. It is more than half way from 
the horizon to the zenith, and just east of the meridian. 
Whoever wishes to become acquainted with the finest 
display that the heavens afford, will do well to begin 
by fixing clearly in mind the outlines of Orion. It 
serves as a point of reference for the other constella- 
tions. 

The first thing likely to arrest the eye is a beautiful 
row of three second-magnitude stars, nearly three de- 
grees long, making the "Belt" of the giant figure which 
the ancients imagined here among the stars. The row 
slopes downward to the left. Above it, in a direction 
at right angles to the line of the Belt, and about nine 
degrees away, gleams a splendid first-magnitude star 
of a slightly reddish color, Betelgeuse, or Alpha Orionis, 
while on the lower side of the Belt, and at a similar 
distance, is another first-magnitude star, of piercing 
whiteness, Rigel, or Beta Orionis. Betelgeuse is in 
the giant's right shoulder, and Rigel shines on his 
uplifted foot, as Albrecht Diirer drew the figure 
for Flamsteed's Celestial Atlas. 

Another second-magnitude star seven or eight de- 
grees west of Betelgeuse marks the left shoulder. It 
is named Bellatrix, or the Amazon Star. A few de- 
grees above a line drawn from Bellatrix to Betelgeuse 
is a little group of stars indicating the head. 

Below the Belt, hanging straight down, nearly in a 
line with the head, appears another short row of small 
stars, the middle one of which has a hazy look. This 
is the Sword, and a telescope enlarges the hazy star 
into the grand Orion Nebula. About five or six de- 
grees to the left of and below the point of the Sword 
is a lone third-magnitude star, Saiph, in the right 
knee. Betelgeuse, Belatrix, Rigel and Saiph mark the 
corners of a large trapezium, in the middle of which 
shines the Belt, and having once recognized this con- 
spicuous figure, the observer will ever after know 
Orion. 

Now, continue with the eye the line of the Belt down- 
ward and eastward, and at a distance somewhat more 
than twenty degrees you will encounter Sirius, by far the 
brightest star in the heavens. When near the horizon 
it is ablaze with prismatic colors, but as it rises higher 
the colors disappear, except for stray flashes like the 
rays from a fine diamond, and it settles down to a cold 
white core of luminous splendor. Prof. Newcomb esti- 
mates the actual luminosity of Sirius as thirty times 
that- of the sun, but its spectroscopic constitution is 
different, and it is probably at an earlier stage of de- 
velopment. The striking figure formed by smaller 
stars southeast of Sirius marks the body of Canis 
Major, Sirius flaming in the mouth of the imaginary 
dog. 

Directly under Orion's feet is the inconspicuous 
constellation of Lepus, the Hare. West of Lepus, 
wandering broadly over the sky, appears the long 
double-curve of Eridanus, the River Po, the line of its 
current being fairly well indicated by streams of small 
stars. Far over in the southwest, beyond the borders 
of Eridanus, is Cetus, the Whale, not very conspicuous 
at this season. 

Returning to Orion and looking above him and west- 
ward,- we see, almost overhead, Taurus, the Bull, 
whose charge the giant is figured as withstanding, 
with uplifted club in his right hand, over Betelgeuse, 
and with shield of lion's skin spread over his left 
arm, and indicated by a sprinkling of faint stars west 
of Bellatrix. The "horns" of Taurus project over 
Orion's head, and each is tipped with a fairly bright 
star in the Milky Way, which passes above Orion, from 
southeast toward northwest. 

The head of Taurus is brilliantly marked by the V- 
shaped figure called the Hyades, whose brightest star, 
of the first magnitude, is the celebrated Aldebaran. 
This star is red, of a deeper hue than Betelgeuse. In 
actual luminosity it about equals Sirius, but being 
much farther away appears less brilliant to us. It 
may be remarked here that Rigel, according to New- 
comb's estimate, is immensely greater than Sirius, and 
possibly exceeds the sun in light ten thousand times'. 
But its distance is too great to be measured with our 
present means. 

West of the Hyades appears the sparkling cluster of 
the Pleiades, in the Bull's shoulder. Here the figure 
of Taurus is abruptly cut off, and next westward 
comes Aries, marked by a pair of stars four or five de- 
grees apart. Beyond Aries Pisces extends to the west- 
ern horizon, with no conspicuous stars, but made not- 
able just now by the presence of the planet Jupiter, 
and by the advance of Venus from the sunward side. 

Away overhead, north of Orion and Taurus, another 
brilliant first-magnitude star, Capella, in the constella- 
tion Auriga,, attracts our eyes. East of Auriga the 
stars Castor and Pollux, in Gemini, are seen shining 
about five degrees apart. Castor is the more northern 
and fainter one. Below them is seen the brilliant lone 
star Procyon in Canis Minor. 



Following the Milky Way northwestward from Ca- 
pella we see first the bending row of Perseus, with 
Algol hanging below; then the W-iiiaped figure of 
Cassiopeia; and south of Cassiopeia the row of second- 
magnitude stars in Andromeda, terminating in the 
northwest with the great Square of Pegasus. The 
Great Dipper is seen rising, bowl upward, in the north- 
east, while south of it is the Sickle of Leo. 

THE PLANETS. 

Jupiter and Venus play the principal parts in the 
planetary display for January, and both are very brilli- 
ant. Saturn is also our evening star, but, having been 
in conjunction with Venus late in December, it is now 
drawing close to the sun and will disappear in his 
rays early in February. 

To see Jupiter and Venus it will be best to choose 
an earlier hour than that selected for the constellations 
— say between 7 and 8 o'clock. Between 6 and 7 would 
be even better. 

Jupiter remains in Pisces, moving very slowly east- 
ward, but Venus which, on the 1st of January, is in 
Capricornus, rapidly swings away from the sun, ad- 
vancing by the 15th to the center of Aquarius, and 
entering Pisces before the close of the month. She 
seems to be hastening to overtake her great brother, 
and her brightness grows from night to night as she 
hurries eastward. On the 1st she hardly outshines 
Jupiter, but as more and more of her illuminated sur- 
face comes into view from the earth, and as, at the 
same time, she gradually draws nearer, her superiority 
in brilliance to her really greater but more distant 
rival, will become strikingly evident. To watch these 
two planets through January will be an object lesson 
in celestial motions. 

Mercury is in the morning sky, at greatest elonga- 




WILLIAM GILSON FARLOW. 

Newly-elected President of the American Association for 
the Advancement of Science. 

tion from the sun on the 22d. Mars is also a morning 
star, in the eastern part of Virgo, rising about 1 A. M. 
in the middle of the month. 

THE MOON. 

New moon occurs on the 5th about 1 P. M.; first 
quarter on the 13th, about 3 P. M. ; full moon on the 
21st, about 2 A. M. ; and last quarter on the 27th, about 
7 P. M. The moon is farthest from the earth on the 
12t^ and nearest on the 23d. The lunar planetary 
conjunctions occur as follows in Washington mean 
time: Mercury, January 4, 5:52 P. M.; Saturn, Janu- 
ary 8, 8:41 A. M.; Venus, January 9, 10:06 A. M.; 
Jupiter, January 13, 10:33 A. M.; Neptune, January 19, 
8:53 A. M.; Mars, January 27, 4:34 P. M.; Uranus, 
January 31, 9:22 P. M. 

The interesting discovery of a "rill," or "crack," 
eighty miles in length, lying in the axis of the great 
lunar Valley of the Alps, is announced from the Lick 
Observatory. This may have been the bed of a river. 



WILLIAM GILSON FARLOW. 

BY MARCUS BENJAMIN, PH.D. 

Botany has always been a favorite study in this 
country, and there have always been masters to teach 
it. Throughout the English-speaking world, whether 
in our own country or abroad, the standard textbooks 
on botany are still those written by Asa Gray. Before 
Gray, John Torrey, whose researches extended into 
other sciences as well, for he was equally distinguished 
as a chemist, was the great authority. These two men 
have filled the high office of President of the American 
Association for the Advancement of Science, and this 
year, at the Philadelphia meeting, William Gilson Far- 
low, one of Gray's pupils, and easily the foremost 



writer upon cryptogamic botany in the United States, 
will be inducted to that office, an election to which has 
come to be recognized as the highest honor that can be 
conferred upon a man of science in this country. 

Prof. Farlow was born in Boston, Mass., on December 
17, 1844, and after the usual preliminary studies enter- 
ed Harvard College, where he was graduated in 1866. 
He then spent four years in the medical department of 
that university, taking the degree of Doctor of Medi- 
cine in 1870. Having determined to devote himself to 
the study of botany, he then went to Europe, where he 
spent some time under the celebrated Henri A. de Bary 
at the university in Strasburg, and later studied under 
Eduard Bornet and Gustave Thuret in Paris. 

In 1874 he returned to the United States, and was 
appointed adjunct professor of botany at Harvard, and 
five years later was given the chair of cryptogamic 
botany, which place he still fills, being now in length 
of service the senior professor in the Department of 
Botany of Harvard University. 

It is difficult to speak of his many investigations, 
but they have been principally devoted to marine alga?, 
fungi, diseases of plants, and kindred subjects, the 
results of which are included under the following 
titles: The "Potato Rot," which appeared in 1875; 
"Diseases of Olive and Orange Trees" a year later; and 
in 1880 he published a paper on "The Gymnosporangia," 
which was followed by "The Marine Algae of New Eng- 
land" in 1881; then on "Some Species of Gymnosporan- 
gium and Chrysomyxa of the United States" in 1885, 
and during the same year one on "Some Injurious 
Fungi of California," in which State he spent nearly a 
year, and some notes on "Arctic Algae" in 1886. 

Prof. Farlow has made studies in his specialties for 
the United States Fish Commission and the Massachu- 
setts Board of Agriculture, the results of which have 
appeared in the reports of these bureaus. In the 
prosecution of these investigations Prof. Farlow has 
traveled extensively in this country and in Mexico, as 
well as in Europe. 

In recent years, especially since the death of Prof. 
Gray, his professorial duties have largely increased, 
and his leisure has been devoted to the preparation of 
textbooks, especially one on Cryptogamic Botany which 
has been long expected. Its exact title is to be "Intro- 
duction to Cryptogamic Botany, both Structural and 
Systematic." Prof. Farlow must also be credited with 
the authorship of the accounts of the "Progress of 
Botany" which have appeared in the annual reports of 
the Smithsonian Institution during the years from 1879 
to 1886. He also prepared the review of the botanical 
work of that institution that appeared in the sumptu- 
ous volume published in celebration of the completion 
of the first fifty years of the Smithsonian Institution 
in 1897. 

Prof. Farlow is an active member of many scientific 
societies both in this country and abroad, including 
the American Academy of Arts and Sciences, and in 
1897 he received an election to the National Academy 
of Sciences. He represented Harvard in the gathering 
of scientific men in Glasgow in 1901, and on that occa- 
sion received the honorary degree of LL.D. from Vac 
university there. On the installation of President Van 
Hiso of the University of Wisconsin- in 1903, Prof. 
Farlow was again made the recipient of the honorary 
degree of LL.D. 

He has been an active member of the American As- 
sociation for the Advancement of Science since the 
meeting held in Indianapolis in 1871, and was advanced 
to the grade of fellow in 1875. His interest and con- 
stant attendance at the meetings led to his election in 
1897 to the vice-presidency over the Section of Botany, 
and at the meeting held in St. Louis during convoca- 
tion week (1903-4) he was the unanimous choice of the 
members for the presidency of the association. 

In addition to John Torrey and Asa Gray, who served 
as presidents of the American Association in the years 
185& and 1871 respectively, George Lincoln Goodale 
presided over this great organization at the Indianapo- 
lis meeting in 1890, and now to these three great names 
in American botany his associates in science have re- 
garded the work of William G. Farlow as meriting his 
election to the highest honor it is within their power 
to confer upon him. 



TO OUR SUBSCRIBERS. 

This is the last issue of the year — the fifty-ninth of 
the Scientific American's life. Since the subscription 
of many a subscriber expires, it will not be amiss to 
call attention to the fact that the sending of the paper 
will be discontinued if the subscription be not renewed. 
In order to avoid any interruption in the receipt of the 
paper, subscriptions should be renewed before the pub- 
lication of the first issue of the new year. To those 
who are not familiar with the Supplement a word may 
not be out of place. The Supplement contains articles 
too long for insertion in the Scientific American, as 
well as translations from foreign periodicals, the in- 
formation contained in which would otherwise be in- 
accessible. By taking the Scientific American and 
Supplement the subscriber receives the benefit of a re- 
duction in the subscription price. 
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MOVING A BRICK HOUSE B7 WATER. 

BY G. P. BLACKISTON. 

A few months ago we described and illustrated the 
lifting of a large brick mansion one hundred and sixty 
feet up the face of the steep cliffs that border the Alle- 
gheny River, near Pittsburg. 
We now illustrate another re- 
markable feat of house-mov- 
ing. 

The subject in question is 
the removal of a large two- 
story brick building, sixty 
years old, weighing over two 
hundred tons, from its former 
location at Sharpsburg, a 
suburb of Pittsburg, to the 
food product establishment 
of the H. J. Heinz Company 
in Allegheny, a distance of 
nearly four miles. This in 
itself is a very clever piece 
of work; but to make it all 
the more wonderful, most of 
the work was performed upon 
the water. 

Prom the moment the 
house was lifted until it was 
placed upon its new founda- 
tion, there arose one com- 
plication after another. The 
long stretch of ground lying 
between it and the river was 
of such a soft, marshy na- 
ture, apparently without bottom, that the building was 
constantly in danger of collapsing; but even when these 
obstacles were overcome, and the house placed upon 
the shore of the river, a very severe flood rose, sur- 
rounding the house to a depth half way to the second 
story, and placing it in midstream. In order to pre- 
vent it from being washed away, the blocking and 
rollers had to be weighed down with immense beams 
and steel rails. The rushing waters abating sufficiently, 
the house was moved and lowered upon a large coal 
barge. This being done, and everything made ready, 
it was gradually towed down the Allegheny River, but 
due to the four low bridges between it and its destina- 
tion, the barge had to be scuttled before passing each 
bridge, the water being pumped out afterward. To 
add to the excitement, it had to be lowered through 
a lock; and even when the river trip was completed, 
three tracks of the Buffalo, Rochester & Pittsburg Rail- 
road had to be crossed within thirty minutes. 



A STRANGE HOKE. 

BT CHARLES F. HOI.DKB. 

A number of years ago a gentleman, who owned a 
farm near Baltimore, sent me word that he had a 
curiosity on his place whicb-he wished me to see; and 




A SIMPLE POLARITY INDICATOR FOR INDICATING THE 
NEGATIVE POLE OF AN ELECTRIC CURRENT. 

As is well known to electricians, the operation of 
determining the poles of a battery is not always an 




A SIMPLE POLARITY INDICATOR FOR INDICATING THE 
NEGATIVE POLE OF AN ELECTRIC CURRENT. 

easy one to perform. A galvanometer is perfectly 
well adapted for the purpose, but is not very practical. 
The trouble with pole-paper and common blue-print 
paper is that both have to be moistened. A simple 
pole-tester, which can be had from any good electri- 
cal supply house, is shown in the illustration above. 
It consists of a glass tube closed at the two ends by 
a metal cap which is provided with a binding screw 
and a short internal metal rod. For the determina- 
tion of polarity, the apparatus is put in circuit, and 
the liquid that it contains immediately becomes red 
at the negative pole. After the operation is finished, 
the tube is shaken to cause the color to disappear. 

It is evident that after a certain number of 
determinations the liquid will have become too red to 
be any longer serviceable. All that has to be done 
in such an event is to empty the tube and fill it with 
fresh liquid. This very simple, and consequently inex- 
pensive, apparatus is particularly well adapted for the 
use of automobilists, motorcyclists, and electricians, 
and, in general, of all those who, for one reason or an- 
other, have to determine electric polarities. 



MOVING A BRICK HOUSE BY WATER. 

during my visit there he took me out into the field, 
leading the way to a clump of bushes, in the center 
of which was a hole two feet across, from which 
smoke was rising. The owner whistled or made some 
signal, upon which came first the woolly head, then 
the form of an old negro, who could well have posed 
as a gorilla, so remarkable were his features. The 
man, it appeared, insisted on living like a gopher in 
this hole, which I was assured was about five feet high 
by ten feet in length, being protected from the rain 
by a wooden cover. The man was allowed this ground 
rent, and fed by the landowner. He built a fire in 
the hole, and existed in a smoke that would doubtless 
have killed a white man; yet he lived here winter and 
sumner. an existence far below that of any cave 
dweller of which there is any knowledge, without the 
comforts, so to speak, of the gopher and other bur- 
rowing animals, which have various apartments and 
sleeping rooms, warm and dry. 

The ground home suggests itself to numbers of per- 
sons as being already made. Holes or caves are 
utilized and adopted. Such a home of a very in- 
teresting native is to be seen on the 
island of Santa Cruz, off Santa Barbara, 
California. Here the oldest home on 
the island is underground, and has been 
occupied for many years. A yellowish 
sandstone cliff has been worn out by the 
wind and weather into rooms similar to 
those found in the various canons, one of 
which may be seen on the left of the 
accompanying photograph. The road 
passes directly along the cliff, and over 
the excavation, which is ten or twelve 
feet long and fifteen or more wide, form- 
ing a commodious room for the one man 
who has lived there, it is said, seventeen 
years. By cutting the top of the entrance 
away he formed an arch, even this re- 
quiring but little labor. The opening 
was then closed by boards and braced or 
supported by scantling, two uprights 
forming a door; all being neatly white- 
washed. On one side of the doorway a 
chimney was built of adobe bricks and 
mud, being on the outside after the 
fashion of the chimneys seen in Virginia. 
The top portion is a modern iron stove- 
pipe, but a little roof of shakes is built 
out from it to keep the rain from the 
mud, brick, and stone chimney. The 
earth has been leveled twelve feet out 
from the door, and inclosed with a fence 
having a gate, all neatly whitewashed. 
Such is the cave house of a modern isl- 
ander, whose dwelling is a cross between 
an ancient cave dwelling and a modern 
shanty. Earthquakes, and some heavy 
ones, have shaken the island, but have 
failed to affect it; its roof is the solid 
cliff partly beneath the roadway; and so 
far as creature comforts go, the occupant 
is contented in perhaps the strangest 
home of a white man in this country. 



Novel Bridge Across Itlie Wear. 

A new double-deck bridge possessing several interest- 
ing features is to be thrown across the River Wear 
at Sunderland, England. The structure has been de- 
signed by Mr. C. A. Harrison, the engineer in chief to 
the North-Eastern Railroad, 
and is to be constructed by 
Sir William Arrol & Co., 
Limited, of Glasgow. The 
new bridge with its ap- 
proaches will measure one 
and a half miles from end to 
end. The upper deck is to be 
used for the railroad, while 
the lower level will be utilized 
for road traffic. This ar- 
rangement has been adopted, 
as thereby the gradients 
from the thoroughfares on 
either bank, leading to the 
bridge approaches, are facili- 
tated. The main river span 
will be of 350 feet, with a 
headway of 85 feet clear 
above high-water level at 
spring tides. There will be 
a 220-foot span on the south 
side, and two similar spans 
each of 220 feet on the north 
side, passing over shipbuild- 
ing works. 

One of the most interesting 
features of the work will be 
in connection with the sinking of the caissons to 
carry the masonry piers. The river caisson will have 
to be sunk to a depth of about 90 feet. The weight 
of the steelwork in the main girder span will be from 
2,500 to 3,000 tons. The girders are to be of the lat- 
tice type, and with a total depth of 42 feet. The main 
girders will be placed 26 feet apart, representing the 
width of the roadway. Upon transverse girders sup- 
ported upon the main lattice members, about 20 feet 
above the bottom boom, will be carried a double rail- 
road track. Sidewalks each 7 feet wide are placed on 
either side of the main girders, while gas and water 
mains are to be carried on the outer ends of these 
cantilevers. The construction of the bridge will have 
to be carried out upon the overhang system, as accord- 
ing to the contract there is not to be any obstruction 
in the fairway of the river at any period of erection. 
The cost of the structure is estimated at $1,500,000. 



A good formula for aluminium silver Is: 3 parts 
of aluminium and 1 part of silver. This alloy is very 
easy to work. 



The gold-mining industry in Lapland 
has been closed, owing to the bad results 
obtained. 




A MODERN CLIFF DWELLER, 
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NEW APPARATUS FOR CHAMPAGNIZLNG WINE. 

M. Rene le Grand, of Marcey, has recently invented 
a very interesting apparatus by which wines are rap- 
idly "champagnized" without resorting to the com- 
plicated processes that have hitherto been employed. 
The apparatus is christened the 
"Moussogene" ( "froth - generator" ) , 
and is used by the inventor for 
champagnizing his wines in order to 
render them salable at more remuner- 
ative prices. It consists of a steel 
tube, which revolves upon a pivot, 
and to which are adjusted glass globes 
connected at each end by distributing 
valves of silver-plated bronze. Under 
these latter, through levers placed at 
the top and bottom of the apparatus, 
the bottles to be filled are compressed. 
These globes, which serve as carbonic 
acid collectors, are constantly sup- 
plied by a cylinder filled with the gas. 

The wine, prepared in advance, is 
contained in a cask that communicates 
with the apparatus through a special 
tube. Upon this cask is exerted a 
slight pressure of carbonic acid flow- 
ing through the tube. This pressure 
prevents access of air to the liquid 
and causes the latter to ascend to the 
bottle without any shock. Upon 
slightly opening the cock whereby the 
globes and bottles are placed in com- 
munication, and pressing the lever 
already mentioned, the carbonic acid 
immediately expels the air from the 
bottles and sterilizes them. The bot- 
tles are then filled by manipulating 
the cocks that break or establish com- 
munication with the tube through 
which the wine from the cask flows. 
The apparatus is then turned over 
so as to cause the bottle occupy- 
ing the upper position to ta'ke 
the place of the one occupying the 
lower. The wine, descending by its 
own gravity in a thin stratum of a 
wide surface, successively traverses 
the collectors charged with carbonic 
acid and flows frothing into the lower 
bottle. The operation is continued 
in the same way with the following 
bottles and consumes but 45 seconds. 
The saturation is so perfect, it seems, 
that the corking can be effected with- 
out any haste. This apparatus per- 
mits of converting still wines of all 
kinds into sparkling ones, and, at the 
same time, of preserving their par- 
ticular qualities. It is applicable to 
other beverages, such as beer, cider, 
milk, etc. It has the advantage of being simple and 
practical for each. 

The claim made for it that it first sterilizes the 
bottles needs verification, since the carbonic acid, un- 
der the conditions in which it is applied, can, it would 
seem, exert but a very 
slight antiseptic effect. 



near Zurich, an apparatus which is simple in design 
and which requires little supervision. 

The apparatus is made in sizes up to 30 horse-power 
for connection with a direct current circuit up to 
250 volts. A number of cells are connected in series, 




Admitting the Carbonic Acid Gas and Corking and Sealing the Bottles. 




APPARATUS FOR CHAMPAGNIZING WINES. 

the electrodes of which are cast iron and arranged 
as are the plates of a filter-press. Between the elec- 
trodes are resistant diaphragms, serving at the same 
time to insulate and to stiffen the plates. The gases 
produced at the surface of the electrodes pass through 



openings in the plates into two separate pipes, by 
which they are conveyed into the separators together 
with the liquid. Here the gases are separated from 
the liquid, the latter being carried back by a common 
pipe into the chambers of the apparatus. Thus by 
means of the gas generated in the 
chamber an automatic circulation of 
liquid is effected as the circuit is 
closed. The electrolyte of the appa- 
ratus is a 10 per cent solution of 
potash, In distilled water, which is 
not altered in course of operation; 
the decomposed water, however, must 
be replaced by distilled water. As 
regards gas pressure, the normal 
construction renders it possible to 
supply gases under pressures up to 
2% meters of water. 

When operated for a period of 
twenty-four hours, the apparatus 
must be cleaned about every eight 
weeks. No supervision is necessary 
during operation apart from the re- 
newal of water. 

An apparatus yields per kilowatt 
hour 168 liters of hydrogen, 84 liters 
of oxygen, decomposing 134 grammes 
of water. When used warm the out- 
put is about 8 per cent higher. Tem- 
porary overloads as high as 20 per 
cent are readily supported. 

As regards the purity of the gases, 
the oxygen is 97 per cent pure and 
contains a little hydrogen and car- 
bon monoxide. The hydrogen con- 
tains 99 per cent of pure hydrogen 
and about 1 per cent oxygen. 

The tension required per chamber 
of the cold apparatus is about 2.7 
volts. After the operation has gone 
on for about eight hours, the appa- 
ratus attains with about 60 deg. ' C. 
(140 deg. P.) its maximum tempera- 
ture, when 2.3 volts only will be re- 
quired per chamber. 

In order to produce 1 cubic meter 
of oxygen and 2 cubic meters of hy- 
drogen, about 12 kilowatt hours are 
necessary, the price of the gases being 
mainly dependent on the price of the 
power. The price of the power ac- 
cording to conditions prevailing in 
Germany varies from 0.2 cent per 
kilowatt hour in the case of economi- 
cal hydraulic power up to 6 cents and 
more in the case of a small steam 
plant. When taking an average rate 
of 1 cent per kilowatt hour, 1 
cubic meter of oxygen (with 2 cubic 
meters of hydrogen obtained at same 
time) will cost 12 cents; 1 cubic meter of hydrogen 
(with % cubic meter of oxygen simultaneously ob- 
tained), 6 cents; and 1 cubic meter of mixture, 4 cents. 
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A NEW FORM OF APPARA- 
TUS FOR THE ELECTRO- 
LYSIS OF WATER. 

BT DR. ALFRED GRADENWITZ. 

The electrolysis of water 
by the electric current has 
been known for more than 
one hundred years, but 
not until the electric cur- 
rent could be generated 
on a more extensive scale 
and supplied cheaply was 
it possible to prepare 
oxygen and hydrogen on 
a commercial basis. 

At present water is de- 
composed in iron vessels 
having iron electrodes, 
alkali electrolytes being 
employed. Most of these 
apparatus, however, re- 
quire considerable space 
and are very inconvenient 
on account of insulation, 
elaborate connections, and 
gas pipes they require 
when a certain number of 
cells are connected in 
series. 

These drawbacks are 
avoided by an apparatus 
for the electrolysis of 
water designed by the 
Maschinenfabrik Oerlikon 




APPARATUS FOR THE ELECTROLYSIS OF WATER. 

Voltage, 65; amperage, 30 ; output per kilowatt-Jjonr : 168 liters of hydrogen, 84 liters of oxygen. 



Mylius Ericksen's expedition, after two years and a 
half spent in exploring 
Greenland, has returned 
with some valuable ethno- 
graphical and scientific 
records, the explorers hav- 
ing lived with the natives 
and studied their language 
and customs. The Erick- 
sen expedition was last 
heard from May 21, at the 
Danish colony of West 
Greenland, where it had 
arrived after much hard- 
ship and suffering. Whal- 
ers which had arrived at 
Dundee on November 16, 
1903, reported that they 
had found the expedition 
on Saunders Island in a 
pitiable state of destitu- 
tion. Count Moltke, the 
artist of the expedition, 
was very ill at that time. 
The explorers, in the com- 
pany of Eskimos, were 
living in a tattered tent, 
and their food was almost 
exhausted, their reliance 
being upon eggs, which 
were to be found in good 
supply on the island. 
They had only one gun, 
and had abandoned their 
boat and one sledge at the 
northern part of Melville 
Bay. The whalers left 
them supplies. 
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THE LEBAUDY AIRSHIP " LE JAUNE." 

The essential characteristic of the "Lehaudy II." ("Le 
Jaune") as well as of the "Lehaudy I." is stability. 
The idea of making airships stable by means of aero- 
planes, which is a characteristic of the Lehaudy craft, 
is by no means new. It has been mentioned in patents 
on several occasions, but it was only in the Lebaudy 
patent of May 8, 1903, that the means employed in the 
"Jaune" for making the airship stable were brought, 
forward for the first time — means which have certain- 
ly contributed to the exceptional stability of this aero- 
stat. 

In this patent the Messrs. Lebaudy show the coex- 
istence of two species of plane surfaces, the one a 
horizontal, to establish a horizontal or flat stability, 
and the other a perpendicular plane, to endow the air- 
ship with constancy in the vertical plane. Although 
both species of planes are mentioned together, the 
means of producing the horizontal stability are the 
ones upon which the greatest dependence is placed. As 
a matter of fact, the efficiency of these planes increases 
with the velocity of the ship. Several planes for at- 
taining different positions have been fixed upon the 
long keel, which formed a sort of a feathered tail. 
The direction of these planes, and even their surfaces, 
may be changed, but not during flight; otherwise they 
would constitute merely a bundle of little rudders. 
Here is an example of the construction of these direct- 
ing planes, destined to keep the ship upon an even 
keel. The make-up of the other planes is analogous. 
It must first be stated, however, that the basket is 
soldered to a steel cylinder, solidly braced and ren- 
dered non-breakable by interwoven steel wires, thus con- 
stituting a stiffening system of great strength. This 
cylindrical tube is of oval shape, having a diameter 
of 95 feet in one direction and 19.68 feet in the other. 
The directing plane, of which we shall now. speak, is 
formed by a tube extending over a semi-oval, soldered 
upon the tube and made solid, in the same manner 
as the oval cylinder, by braces and steel wires. This 
plane is 95 feet long, with a height of 4.23 feet, afford- 
ing a surface of 172.16 to 193.68 square feet. It is 
situated about 16.4 feet below the center of gravity of 
the balloon, which will permit us to estimate its effici- 
ency. The prospective "Lebaudy," which will make 
ascensions next year, will have, however, both fixed 
and movable planes, adapted to both horizontal and 
vertical motion; moreover, the screw propellers will be 
provided with jointed wings. It must not be over- 
looked that the "Lebaudy II." is a trial ship, and that 
the pilot Juchmes must have at his disposal several 
means of procuring the requisite stability of his ship 
during flight, so that he may choose that which offers 
the greatest advantages. 

The "Lebaudy II.," having no need of ballast, may 
without inconvenience make ascents of 6,500 feet, a 
circumstance that offers many considerable advan- 
tages. First of all, the pilot has more latitude in the 
choice of a more favorable current of air or in the 
avoidance of unfavorable currents. Again, from this 
height he can examine the surface beneath him, com- 
prised within a circle having a radius of 74.5 miles. 
Still another good quality possessed by the "Jaune" is 
that of preserving its shape. 



Examination of Applicants for the Panama Canal. 

On January 18, 1905, the United States Civil Service 
Commission will hold an examination to secure 
eligibles for vacancies. The positions on the Isthmus 
of Panama to be filled under the,Isthmian Canal Com- 
mission are assistant civil engineer, instrument man, 
transit man, level man, rod man, chain man, helper. 

Assistant civil engineers must not be younger than 
25 nor older than 50. They will receive salaries rang- 
ing from $200 to $250 per month. Seven years' prac- 
tical experience in civil engineering are necessary, 
not less than one year of which must have been on 
civil engineering construction work. A course in civil 
engineering will be taken as the equivalent to four 
years of this period. 

Tire age limit of an instrument man is 25 to 50 
years; the salary is $175 per month. 

The position of transit man carries with it a salary 
of $150 per month. Applicants must not be less than 
21 nor older than 50 years. Five years' practical ex- 
perience in the use of instruments and surveying 
is necessary. A college graduate's course in civil engi- 
neering will be accepted as the equivalent to three 
years of the period stated. 

A level man will receive from $100 to $125 per 
month. The age limit is from 21 to 45 years. The 
requirements are the same as for an instrument man, 
except that applicants will not be required to have 
had more than three years' practical experience in 
the use and care of instruments in surveying. Three 
years' study in a school of civil engineering will be 
accepted as the equivalent of two years of the required 
experience. After one year's satisfactory service in 
this grade, appointees will be eligible to promotion 
to transit man without further examination. 

A rod man will receive from $75 to $83.33 per month. 
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The age limit is 18 to 40. Applicants over 20 years of 
age, however, will be preferred in appointment. At 
least one year's practical experience in similar work 
is necessary. Two years' study in a school of civil 
engineering, however, will be accepted as the equiva- 
lent of this experience. 

The chain men must not be less than 18 or over 
40 years of age. The requirements of the examina- 
tion are the same as for rod men. 

Helpers will receive $50 per month. They must not 
be less than 18 or over 40 years. They will be ex- 
amined in accordance with the instructions governing 
the examination of rod men. 

The examinations for the various posts mentioned 
are open to all citizens of the United States who 
comply with the requirements. What these re- 
quirements are, are stated in application form No. 
1312, which will be furnished gratuitously by the 
United States Civil Service Commission, Washington, 
D. C. Form No. 1237 gives a list of places where ex- 
aminations will be held, and likewise the subjects in 
which examinations will be conducted. 
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non-infection of yellow fever by contact was proved. 
Altogether, it was a thorough explanation of the causes 
of the extension of yellow fever. The paper will ap- 
pear in full shortly in the Scientific Ameiiican Sup- 
plement. 

Mr. Cornelius C. Vermeule, C.B., concluded the even- 
ing by an interesting paper on "The Relation of Mosqui- 
to Extermination to Engineering and Public Improve- 
ments." 



St. Louis Fair's Total. 

The official report of the Director of Concessions and 
Admissions of the Louisiana Purchase Exposition, 
made public, shows that the total recorded admissions 
for the period of the Exposition, from April 30 to 
December 1, inclusive, was 19,694,855, of which 12,- 
804,616 were paid and 6,890,239 were free. 

The free admissions included from 20,000 to 30,000 
workmen who were admitted daily for several weeks 
to complete the work of construction of buildings and 
installation of exhibits. In the recorded admissions 
Sundays are not taken into account, that day having 
no relationship to the official admission records of the 
Exposition. 

The total admissions at the World's Columbian Ex- 
position at Chicago were 27,539,041, of which 21,479,661 
were paid. 
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American Mosquito Extermination Society. 

Under the new title, in place of "National," the 
second annual convention of the above-named society 
occurred in this city and Brooklyn, December 15 and 16 
last, and a permanent Executive Council was chosen, 
consisting of the previous provisional council. The 
first meeting was held on the afternoon of the 15th 
at the New York Aquarium, where the process of 
mosquito hatching was shown by living examples, and 
the species of fish who swim near the surface and en- 
joy the mosquito for food. The director of the Aquar- 
ium kindly provided these exhibits. After a few re- 
marks by the chairman and the reading of reports, 
the greetings of the society were extended to^ Major 
Ronald Ross, M.D., of Liverpool, England, recipient 
of the Nobel prize for the discovery of certain relations 
between special species of mosquitoes and malaria. 

Mr. Frank Moss read an amusing paper on "The 
Criminal Indictment of the Mosquito." Suggestions as 
to the adoption of uniform State laws pertaining to 
mosquito extermination and State aid to boards of 
health were made and discussed. 

The evening session was held in the art rooms of 
the Brooklyn Institute in Brooklyn. Dr. L. O. Howard, 
of Washington, D. C, was to preside, but was prevented 
in consequence of a call elsewhere. A paper by Col. 
W. C. Gorgas, M.D., on the "Sanitation of the Panama 
Canal Zone," so far as mosquito extermination relates 
to it, was submitted and read, containing many prac- 
tical suggestions. "Diversities Among New York 
Mosquitoes," illustrated by numerous lantern slides, 
was the subject of an interesting address by Dr. E. 
Porter Felt, New York State Entomologist. 

The third session began on the afternoon of Decem- 
ber 16 in the Brooklyn Institute rooms, presided over 
by Dr. John D. Smith, of New Jersey. 

Dr. Walter Wyman, Surgeon-General, and Dr. J. M. 
Roseneau, Director of the United States Washington 
Hygienic Laboratory, explained by means of striking 
lantern slides the "Methods of Examination and Dis- 
section of Mosquitoes for Parasites." 

Dr. Thomas Darlington, Health Commissioner, made 
an address on "What New York City is Doing and 
Might do Toward Mosquito Extermination." 

The fourth session was held in the evening in this 
city in the hall of the American Institute on 44th 
Street, Vice-President Walter C. Kerr presiding. "The 
Mosquito Question," popularly and scientifically treated 
by Dr. Quitman Kohnke, president of the New Or- 
leans, La., Board of Health, proved to be a very enter- 
taining and instructive lecture. Living examples of 
the mosquito wigglers were projected on the screen, 
and the effect of oil and permanganate of potash as re- 
gards extermination illustrated. It was shown that 
potash had no effect at all, but that oil suffocated by 
stopping the air-breathing tube. Examples of the yel- 
low-fever mosquito were shown, and the method of 
the transmission of the fever germ taken from one 
fever patient to the next victim, as well as the effect 
of the poison on the blood-corpuscles. The duties of 
boards of health were well explained, and the absolute 



Automobile Notes. 

Following the example of the two English tests, 
M. Maurice Fournier is endeavoring to run an Oldsmo- 
bile runabout 4,000 miles in France. The start was 
made the 26th ultimo, and at the last report was pro- 
gressing favorably. 

Fifty miles in 48 minutes 39 1-5 seconds is the fast- 
est long-distance track record that has ever been made. 
This time was made at Fresno, Cal., on the 13th inst., 
by Barney Oldfield on the Peerless 60-horse power 
"Green Dragon" racer, and it was 7 minutes 2 4-5 sec- 
onds faster than the record made by a Winton racer on 
October 19 last. In the course of the speed trial Old- 
field reduced by 2 seconds his former record for 15 
miles, thus making it 14:03, and placed the figures for 
25 miles at 23:38 1-5, which was a reduction of 20 4-5 
seconds. 

The Fifth Annual Automobile Show will be held in 
Madison Square Garden, this city, from the 14th to the 
21st of January. So great has been the demand for 
space this year by American exhibitors that most of 
the foreign cars have been crowded out, and these 
will be exhibited in the hall on the top floor of the 
Macy building during the same week. New York will 
consequently have two automobile shows of the finest 
American and European cars at the same time, and 
that it will be a busy week for the sightseer and pros- 
pective purchaser goes without saying. 

Following the successful completion of a 3,000-mile 
tour made in Great Britain by an Oldsmobile runabout 
and touring car, Capt. Deasy, the agent for the Swiss 
Martini car in London, undertook a 4,000-mile relia- 
bility run. The distance was successfully covered in 
22 days, and of the involuntary stops two of 8 and 9 
minutes respectively were due to broken chain bolts; 
two others of 10 and 16 minutes were needed to thaw 
the lubricator; and one of 8 minutes to clean the carbu- 
reter jet. The longest stop was that lasting 11 hours 
and 25 minutes, during which the differential pinions 
were replaced. The car was "officially observed" by 
members of the Automobile Club, and its performance 
was certainly meritorious considering the time of the 
year. 

In order to always assure the immediate lighting of 
the acetylene headlights in an automobile, as well as 
to do away with the troublesome generating apparatus 
for producing the gas, a seamless steel tank, heavily 
copper-plated and highly polished, and having brackets 
for readily attaching it to any machine, has been 
placed upon the market. The cylinder is 20 inches 
long by 6 in diameter and weighs 20 pounds. One 
head of the cylinder is sunken sufficiently to allow of 
a pressure gage being placed in the space thus obtained 
at that end, while the gas is piped to the burners from, 
the other end of the tank. This reservoir may be 
filled with 50 cubic feet of compressed acetylene gas 
at a cost of $2, and it will supply two lamps fitted with 
one-half-foot burners (the size generally used with 
8-inch reflectors) 50 hours. 

An international reliability trial will be held in 
France from February 18 to 25. A total distance of 
1,400 kilometers (869.4 miles) will be covered in stages 
of 100 kilometers each, two of these stages of 62.1 miles 
being run off daily. Each day's run will be from Ver- 
sailles into the country and back again. Entries for 
the test close February 1. Two hundred points per 
stage will be allotted for regularity; 250 points will he 
given for speed on hills per ton-kilometer; 50 points 
for quickness in starting the motor; while for stops for 
mechanical trouble of any kind or for the replenish- 
ment of water or fuel, 100 points per stop will be de- 
ducted, and 50 points per stop for tire trouble. The 
hill-climbing and brake- trial tests will be sprung on 
the contestants unawares, so that they will have no 
preparation. All cars must carry their full load of pas- 
sengers. Points will also be given as follows: For 
comfort and elegance of the car and arrangements for 
protection against rain, 400; for accessibility of parts, 
200; for ease and speed in applying the brakes and for 
their holding powers, 300; for springs, 100; for protec- 
tion of mechanism from mud, 80; for ease of turning 
and absence of noise in changing speed; for flexibility 
of engine; for absence of vibration when running or 
stationary; for absence of smoke; and for position of 
muffler — 50 points each. A maximum of 200 points 
will be awarded in each class to the lowest priced 
vehicle. The first ■ three classes include cars not ex- 
ceeding 1,000, 8,000, and 12,000 francs, and the fourth 
all cars above 12,000. No vehicle which does not cover 
the full 1,400 kilometers will receive an award. 
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Photographic Method of Reproducing Pictures. 

To the Editor of the Scientific American: 

In reference to an article on this subject by Mr. 
Fairman in the Scientific American of December 10, 
the writer would like to make a few suggestions. 

The modus operandi given in the above article, in 
short, was to take the picture to be copied, and, after 
rendering it translucent by giving it a light coat of 
parafflne, to make a negative of common printing 
paper from it by simple contact printing. Again, 
treating the negative thus made with parafflne, any 
number of copies of the original could be made from it. 

Now it is evident that if the original picture or 
drawing is very valuable, a coat of parafflne would ut- 
terly ruin it, and where this is the case (as it was in 
the writer's experience) some other method should 
be resorted to. The picture to be copied was an old 
pen drawing. It was first placed with its face side 
against the coated side of an ordinary "fast" dry plate. 
The two were then placed in a printing frame, using a 
piece of plain glass to hold them in contact. 

After exposure to ordinary lamplight, keeping the 
frame moving slightly to insure even exposure, the 
plate was given the usual development, resulting in a 
very good negative. 

Some very good prints were made from this nega- 
tive on aristo paper. 

If printing is carriad to the right point, very little 
of the effects of the unevenness in the texture of the 
paper of the original picture will show in the finished 
copy. 

Pictures to be copied by this method must possess 
considerable contrast in order to give best results. 

Morrill, Kansas. Frank E. Poister. 



The Use of Kites for Meteorological Observations 
at Sea. 

To the Editor of the Scientific American: 

Since the article entitled "Meteorological Observa- 
tories at Sea," in your issue of December 10, will be- 
widely read and probably copied by other journals v 
it seems proper to point out that the credit for first 
using kites to lift self-recording instruments over the 
water belongs here, and not abroad. You say: "Prof. 
Hsrgesell, chief of the Alsace-Lorraine Weather Serv- 
ice, was the first to use kites to carry self-registering 
instruments aloft over the water. His first experi- 
ments on the Lake of Constance, in 1900, were fol- 
lowed by some very successful ones made by Berson 
and Elias on a trip to the North Cape." The following 
extract from Prof. Hergesell's report to the Interna- 
tional Meteorological Committee shows this statement 
to be erroneous. Prof. Hergesell says: "In July, 
1900, I had the idea of using the speed of a boat to cor- 
rect the wind conditions, and I made some experiments 
with a motor-boat [on the Lake of Constance], but 
without raising an instrument. In the month of Aug- 
ust, 1901, Mr. Rotch, in America, was the first to lift 
an instrument in nearly calm weather by using a 
steamboat which he could maneuver at will." 

While the motion of a vessel had been used before 
to create an artificial wind, or supplement the natural 
wind sufficiently to lift kites, I was ignorant of such 
experiments, and was led to try this method on ac- 
count of the impossibility, on some days, of getting 
here meteorological observations in the upper air. 
Accordingly, on August 22, 1901, in nearly calm 
weather, with the wind too light both on Blue Hill 
and at sea-level to lift the kites, the;' were easily 
flown from a tugboat, specially chartered by me to 
cruise in Massachusetts Bay, and bore the meteograph 
to the height of half a mile. So far as I know, the 
resulting records of the barometer, thermometer, hy- 
grometer, and anemometer were the first to be obtained 
from a kite flown from a moving vessel. To ascertain 
whether kites could be flown from a steamship pur- 
suing its regular course, with an assistant, Mr. Sweet- 
land, I made the voyage from Boston to Liverpool be- 
tween August 28 and September 5, 1901; and, although 
nearly calm weather prevailed, the eastward motion 
of the vessel made it possible to fly the kites, with the 
attached meteograph, on five of the eight days occu- 
pied by the voyage. These instrumental data were 
probably the first at a considerable altitude over the 
Atlantic Ocean, and showed that in this way observa- 
tions might be secured in all weather conditions, se- 
vere gales only excepted, provided the steamer from 
which the kites are flown is so maneuvered as to bring 
the wind to a suitable velocity. An account of these 
experiments was given in Science, and the observa- 
tions themselves were published with the Blue Hill 
observations in Vol. XLIIL, Part III., of the "Annals 
of the Harvard College Observatory." I also presented 
papers on the subject at the Glasgow meeting of the 
British Association, in 1901, and, the next May, at the 
Berlin meeting of the International Committee for 
Scientific Aeronautics, in both of which I proposed to 
extend the method to the investigation of the atmos- 
phere over the tropical oceans. 



My foreign colleagues were not slow to avail them- 
selves of the idea, for the following summer Messrs. 
Berson and Elias obtained meteorological observations 
with kites on a voyage to Spitzbergen, while Mr. Dines 
did the same off the coast of Scotland. Prof. Koppen 
also experimented on the Baltic, where, in 1903, M. 
Teisserenc de Bort exceeded the great height of 19,000 
feet with kites flown from a Danish gunboat. Since 
1902, Prof. Hergesell has made monthly flights on the 
Lake of Constance, and this year he succeeded in in- 
ducing the Prince of Monaco (which I tried to do two 
years before) to employ the yacht, from which the 
Prince had been exploring the depths of the ocean, for 
soundings of the atmosphere. Some results obtained 
during a brief campaign in the Mediterranean and in 
the neighborhood of the Canaries are described in 
your article. 

This, however, is but the beginning of the work, for 
the whole region between the Azores and Ascension 
needs to be explored; and soundings in these latitudes 
up to a height of two or three miles, through the dol- 
drums and trade winds, would help to solve some of 
the most important problems in meteorology and phy- 
sical geography. The following resolution, which was 
adopted at the Southport meeting of the British Asso- 
ciation, gives authority to my views: "The Interna- 
tional Meteorological Committee, in accordance with 
the decision, at Berlin, of the International Committee 
for Scientific Aeronautics,- believes that the exploration 
of the atmosphere above the tropical oceans, by means 
of kites flown from a. specially equipped steamship, an 
enterprise that was proposed by Mr. Rotch in 1901, 
is one of the most important meteorological investiga- 
tions to be undertaken in the immediate future." 

To charter and keep in commission for several 
months a properly equipped vessel would cost about 
$20,000, and I have made an unsuccessful application 
to the Carnegie Institution for a grant to defray a 
portion of this expense. The investigation is certain 
to be undertaken before long, but it ought to be done 
by Americans, who have developed the kite as a meteo- 
rological instrument, and if any of your readers will 
enable me to procure a suitable steamer, or ocean- 
going yacht, I am ready to furnish the apparatus and 
personnel necessary to carry out the project. 

A. Lawrence Rotch. 

Blue Hill Meteorological Observatory, Hyde Park, 
Mass., December 16, 1904. 



The Point of View ol Some Contemporaries. 

At this season of the year, when many subscriptions 
to the bciKMirrc American publications are expiring 
and renewals for the coming year are being received, 
a vast number of letters are received by the Editor, 
which are often of a personal character, either com- 
mending or sometimes criticising the editorial work of 
the past year. Such letters are always welcome, even 
the few which are received of a critical character, 
provided it is seen that such criticisms are honestly 
given and with a purpose of improving the character 
of the paper itself. 

One letter was recently received from a subscriber, 
whose first subscription dated back to 1846. We have 
.a number of subscribers whose subscriptions date back 
to the late forties and early fifties. 

The following letter, which was entirely unsolicited 
on our part, and which came in the ordinary course 
of a day's mail, was received from Mr. S. S. Knaben- 
shue, Editor in Chief of the Toledo Blade: 

"It may be of interest to you to know that, since 
1871, I have been a regular reader of the Scientific 
American, and since its establishment, of the Supple- 
ment. My Ave sons have been interested readers of 
both. Of these, three are deeply interested in scien- 
tific matters, and all engaged in electrical engineering. 
The oldest is an officer of the regular army; the young- 
est, a boy in his fourteenth year; A. Roy, the aeronaut, 
is my second son; Paul, who made the ascension in 
a gas balloon at the World's Fair in the interest of a 
wireless telegraph experiment, is the fourth son; Mark, 
the third son, is in charge of an electric light plant 
in New Mexico. 

"I always had strong scientific leanings, and it is 
an interesting question how much heredity had to do 
with the bias of these three boys in that direction; 
and how much was due to environment; that is, the 
regular weekly reading of the Scientific American' 
and Supplement. As a purely personal opinion, rein- 
forced by the knowledge which a father necessarily has 
of his sons and their education, I unhesitatingly say 
that your publications have been the determining fac- 
tor, and I may say that the boys themselves agree with 
me." 

Such testimony as this, from one who himself feels 
the cares and responsibilities of editorial work, is 
doubly appreciated. In similar strain comes a word 
of approval from the Editor of the Erie Echo: 

"I regard the Scientific America:! as absolutely in- 
dispensable to any newspaper office, or to any man 
who desires to keep in touch with the scientific prog- 
ress of the times." 



Millinery «» Chip." 

It is not generally known that many of the hand- 
somest summer hats worn by the ladies of this coun- 
try are literally made from wood "shavings." The 
finest examples of this industry are produced in 
Japan, these wooden ribbons appearing in many forms, 
some of which have almost the delicacy and sheen of 
satin, while others resemble soft and dainty crepes. 
Only about fifteen per cent of the chip is exported in 
the form of wood ribbons, the remainder being worked 
into what is commercially known as chip-braid, and 
which is employed in the same manner as straw braid, 
that is, for hats, basketry, and other fancy articles. 

The exports in a single year from Japan have 
amounted to over $650,000, the United States being a 
large buyer. The trade is steadily increasing, with a 
constantly-growing demand, as the industry is com- 
paratively new. While willow is considerably used 
in Germany, the Japanese manufacturers employ Euro- 
pean poplar, spruce, Chinese cypress, cherry, buckeye, 
paulonia, false hickory, and some other kinds of wood. 
The chip is produced by planing with special tools, the 
shavings being about fifteen inches long, and one and a 
half in width. The leading forms are known as crepe, 
thin crepe, striped crepe, scaly crepe, crimped crepe, 
network crepe, relief figures, pushed, undulated, etc. 
The product takes dyes readily, and is so thin and 
flexible that daintiest effects in millinery goods can 
be secured. 

There are about 120 establishments in Japan at 
present engaged in this industry, several of the largest 
sending superb exhibits to the St. Louis Exposition, 
where they received several gold medals. The Japan- 
ese government exhibit also contained quite- a pretty 
collection of ladies' hats, made up in light and elegant 
forms, some of which were trimmed with flowers, also- 
made of chips in imitation of wild flowers of Japan. 

The annual production of chip-braid amounts to 
3,000,000 bundles, each bundle containing about fifteen 
yards, worth in Tokyo about 25 cents per bundle. The 
exports are largely to the United States and Great 
Britain, though the chip ribbons or shavings also- go to 
Italy and France and to China. 



A Final Decision in the Knibbs Valve Case. 

Readers of the Scientific American will doubtless 
call to mind the occasional reference made in its col- 
umns to the famous Knibbs patent suit, which has 
been pending for twenty-five years. A decision was re- 
cently reached by the United States Circuit Court of 
Appeals, which probably disposes of the case finally. 
By the decision the city of New York is absolved from 
paying about $27,000,000 in damages and at least $60,- 
000 in costs. 

James Knibbs lived many years ago in Troy, N. Y. 
He claimed to have been the inventor of the relief 
valve which is now used on every fire-engine in the 
city of New York. A suit for infringement was be- 
gun in 1877 for the unauthorized use of the valve by 
the city. In a former suit the defense of laches was 
set up, it being contended that the inventor had not 
filed his invention for a patent within the statutory 
time. The patent was sustained, however, on a final 
hearing granted on November 9, 1881. The filing of a 
supplemental bill and a demurrer thereto opened the 
entire case once more, newly-discovered points being 
the reason assigned for this procedure. 

Lawyer after lawyer has been employed in the case. 
Some have died while it was pending. The case of 
Jarndyce against Jarndyce, of which Dickens wrote 
so eloquently in "Bleak House," seems a model of 
swift legal procedure in comparison with this; and 
yet there are other patent cases on record which have 
been 'before the courts even for a longer time- than 
this Knibbs relief valve litigation. 



The Current Supplement. 

The current Supplement, No. 1513, opens with an 
article by our Berlin correspondent on a new offshore 
floating dock, which is remarkable in so far as it is 
provided with only one side wall. Prof. G. W. Ritch- 
ey's excellent treatise on the modern reflecting tele- 
scope and the making and testing of optical mirrors is 
continued. A third installment of Prof. N. Monroe 
Hopkins' splendid series of articles on electro-chemistry 
likewise finds a place in the current Supplement. The 
subject discussed is the theory of electrolytic dissocia- 
tion. The sortie of the Russian fleet from Port Arthur 
on August 10 is critically analyzed on the basis of de- 
scriptions furnished by officers of the battleship "Czar- 
evitch." This is by far the most valuable account of 
a naval battle in the present war that has been pub- 
lished. The photographs show the exact nature of 
the damage sustained, and diagrams are published on 
which the hits are plotted. Commander Peary's re^ 
marks on the North Polar expedition are concluded. 

The black sands of the Quesnel River, in the Cariboo 
district of British Columbia, contain some platinum 
and osmiridium. These metals have not received much 
attention, owing to the difficulty of saving them. 
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THE MOUNTING OF REPTILES FOE MUSEUM 
EXHIBITION. 

Representations of nearly every animal in exist- 
ence — and some of creatures that have been extinct 
for thousands of years — never cease to attract the in- 
terest and excite the admiration of the visitor to the 
exhibitions. The exhibits are not always mere re- 
productions of the animal they represent. In our 
larger museums, and especially in the American Mu- 
seum of Natural History in New YorK, the aim to a 
lesser or greater extent is to show the habits, environ- 
ment, habitat, and mode of existence of the subjects. 
These details are carried out with such skill and are 
so true to life that they are really works of art. The 
reproduction of the vegetation, soil, rocks, water, etc., 
is often a remarkable achievement, and it has been 
only in the last decade or so that this art has been 
so highly developed. 

We have become accustomed, from seeing the speci- 
mens which abound in the collections, to think of all 
such representations as stuffed, and we are quite sure 
that it is the taxidermist's business to stuff animals, 
as the derivation of the word itself would suggest. A 
glance into the studios and laboratories of the Depart- 
ment of Preparation, American Museum of Natural 
History, is sufficient to convince the most casual ob- 
server that some radical change has taken place in 
the field of taxidermy. It is no longer a stuffing of 
skins; it has become a plastic art employing the very 
methods and devices of the sculptor's 
studio. Instead of the chopped straw, 
excelsior, or the like which we look for, 
we find here boxes of clay, barrels of 
plaster, and the sculptor's armature of 
iron and lead framework, used to hold 
the heavy wet clay out of which he 
fashions his creations. The modern 
taxidermist has to be more than the 
term implies. He must be an artist, 
an anatomist, a naturalist, an artisan, 
a worker in clay, papier-mache, and 
plaster, and the success of his work de- 
pends to a great extent upon the skill 
with which he fulfills these various 
vocations. 

The reproduction of reptilian life has 
always been a task of extreme diffi- 
culty. Slight defects that might be 
hidden under fur or feathers in an- 
other case are immediately apparent 
under the glistening, scaly covering of 
the snake or lizard. Besides, the pe- 
cuiar nature of the skin — its toughness, 
rigidity, its lack of what the taxider- 
mist calls "stretch," the tendency of 
the plates or scales to curl up and 
even fall out on drying — all formerly 
seemed to have combined with the anti- 
quated methods of taxidermy to render 




Making Sketch Models from Life. 




Drawing the Prepared Skin upon the " Manikin." 



any attempt to mount a snake a failure. So great 
have the difficulties seemed, that formerly most of 
these snake representations were mere plaster casts, 
made from the dead animal itself and colored in a 
manner as nearly true to life as possible. The results 
of this method are not very satisfactory, and to-day 
in the best work in reproducing reptile life the actual 
skin is used. 

The methods employed in the mounting of reptiles 
in the Department of Preparation at the American 
Museum are based on two very simple ideas, and in 
these two respects differ from the old methods. In 
the first place, the snake or reptile of whatever kind 
is modeled, and secondly the skin is never allowed to 
dry out. That these innovations in the manner of 
preparing the specimens are successful, needs no 
further proof than the groups on exhibition at the 
Museum. 

First the snake itself, if possible, or one of the 
same species, is usually carefully modeled in clay from 
life until, being studied with care, its postures, ac- 
tions, curves, and the modeling of its form are mas- 
tered. The illustration shows Mr. Klein of the De- 
partment of Preparation making clay sketches of a 
number of copperheads. If a group is to be con- 
structed, models of the group are made until one that 
satisfies the worker is obtained. The sketch models 
show the surroundings and groupings, and are often 
Very artistic. Furthermore, for the purpose of study, 
the dead snake or snakes are now posed 
in various positions till several that are 
considered good are obtained, and plas- 
ter casts are made of separate parts that 
need especial attention, for instance! the 
head and neck. When a snake curves 
its body, wrinkles are sometimes formed 
on the inner side of the curve; and that 
the reproductions may be as nearly life- 
like as possible, casts of different curves 
are made, to allow the taxidermist to 
study them fully. This will give the 
layman some idea of the nicety of the 
work. 

When a sufficient number of casts 
have been made, the skin is removed 
from the body and prepared for mount- 
ing. The preparation consists of a tan- 
ning process, for which either a weak 
solution of sulphuric acid and glycerine 
or for more delicate specimens a solu- 
tion of tannic acid and glycerine is 
used. This latter, the glycerine being 
taken up by the moist skin, and after 
repeated applications nearly saturating 
it, has the property of keeping the 
skin moist to a slight extent and soft 
and pliable. It prevents the drying out 
and the incidental contraction and curl- 
ing up of the smooth, scaly covering, to 





Plaster Casts for Study. 



Finished " Manikin." 
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Removing the Skin from the Boily of the Snake. Completed Specimen. 
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Fig. 1.— Organistrum. 



which so much of the peculiar fascinating beauty of 
the snake is due. The skin is now subjected to a 
process of shaving down, which leaves it quite thin. 

The manikin upon which the skin is to be drawn 
and glued is begun. If the snake is a large one, the 
manikin may be built up 
upon a cast of the dead body 
of the snake posed in the 
desired position, or it is 
carefully modeled by hand 
to measurements taken from 
the specimen, plaster, papier- 
mache, and glue being used 
till the desired form is at- 
tained. The tanned skin is 
now tried on the manikin, 
and when the result is satis- 
factory is left on, the final 
touches being given after 
the skin is on, while the 

papier-mache is still soft, by pressing it into shape with 
the fingers. 

The glue in the papier-mache causes the skin to ad- 
here, and the specimen is ready to be added to the 
group. 

» 1 1 1 m 

THE HOW AND WHY OF THE MODERN KEYBOARD —II. 

BY THE REV. P. W. GALPIN, M./ ., F.L.S. 

(Continued from page J/J/S, December 17.) 
In dealing with the keyboard as applied to stringed 
instruments, we have to retrace our steps, for al- 
though the manual of the organ and the keyboard of 
the pianoforte are now practically identical, their 
origin was quite different and distinct. The earliest 
form appears about the ninth century, attached, 
strange as it may seem, to an instrument played with 
the bow or its substitute. Old medieval manuscripts 
ana architectural adornments show us the organis- 
trum, of which an early example is 
given in Fig. 1, from a church in Nor- 
mandy. The strings, no longer vibrated 
by the bow, are set in motion by a 
rosined wheel, the handle of which one 
0° the performers is turning. His com- 
panion manipulates the keys, which con- 
sist of six 11. tie tongues of wood armed 
with a projecting spike or tangent 
which, wher pressed on the string, 
"stops" it in the same way as the finger 
on the violin. This same instrument is 
known in the present day as the vielle 
or hurdy-gurdy. Many attempts have 
been made to perfect the application of 
keys to bowed instruments, and Pig. 
3 represents one of these, ailed the 
claviola; but at present they are fail- 
ures, the delicate movement of wrist and 
arm being unattainable. Now if the 
huray-gurdy key is forced sharply on the 
tightly-stretched string, a faint musical 
note is produced, merely by the percus- 
sion of the key tangent and without 
turning the vibrating wheel. We can 
not but suppose that this effect was ob- 
served by the early musicians, and gave rise to the 
first form o: F true keyboard-stringed instruments, which 
we can recognize shortly after 1400 A. D. under the 
names "manieordium" and* "clavicordium." The keys, 
unlike those of the first organ keyboards, were not 



hinged at the further end, but were "balanced" on a 
center pin, so that when the finger was placed on a 
key the other end rose, and being provided with a 
small tangent, something like those described above, 
struck the. string stretched immediately above it. The 




Fig. 2.- A Fretted Clavichord. 

clavichord continued in general use till the last ceil 
tury, and as a further proof of its primitive origin, it 
is interesting to remember that until about the year 
1720 several of these little tangents acted on the same 




Fig. 3. - Claviola. 




Fig. 4.— Virginal and Case (XVI. Century). 

set of strings, sometimes as many as four of them, 
so that when the note of the fourth key was being 
sounded, it was impossible to obtain the notes of the 
first, second, and third keys. A good example of the 
mechanism of these so-called "fretted" clavichords 



is displayed in Fig. 2, the key' shafts being cut at 
various angles to bring the tangents to bear on the 
required set of strings. Here too we see the "balanced 
key," and it seems most probable that this form was 
first used for the keyboards of the stringed instru- 
ments, and that toward the 
end of the fifteenth century, 
when the roller board was 
invented for the organ, as 
described in a previous ar- 
ticle, it was applied to that 
instrument, also completely 
superseding the " hinged 
key" except in the smaller 
instruments. 

Side by side with the 
clavichord, though perhaps 
originally of later inven- 
tion, we find in use through- 
out the middle ages a key- 
board instrument derived from the ancient psaltery, 
and under its varying forms called the spinet, virginal, 
or harpsichord. In all these the mechanism is almost 
identical. The balanced key, instead of having a 
tangent fixed at the further end, has in its place a slip 
of wood called a "jack" working in a grooved register 
and furnished with a small quill or "spine," hence, 
some say, one of its earliest names. When the key is 
depressed, the jack is raised, the quill plucks the string 
stretched above and sets it in vibration in the same 
way as the "plectrum" of the mandolin. As the quill 
is attached to a little movable tongue, when it returns 
on the finger being removed, it repasses the string 
without causing it to sound. In Fig. 4 the little "jacks" 
will be noticed under the railboard, which keeps them 
from jumping out of the instrument at the touch of 
too vigorous a player. In England this oblong form 
of the spinet was often called the virginal, being ex- 
tremely popular with young ladies; in 
the sixteenth century, as shown in the 
illustration, the actual instrument could 
be removed from its decorated case. 
Fig. 10 represents a spinet of the same 
century, with a curious arrangement of 
the tuning pins immediately over the 
keys (spinetta traversa). Double vir- 
ginals are sometimes found, and a very 
rare and valuable specimen is depicted 
in Fig. 9. The two instruments are 
quite distinct, the smaller one, tuned an 
octave higher, being removed and placed 
on a table for performance. The harp- 
sichord, called also the clavicembalo, 
was always made in wing shape like the 
modern .grand piano. Fig. 5 is an illus- 
tration of a seventeenth century instru- 
ment with one keyboard, while Fig. 8 
shows the two-manual harpsichord. Mrs. 
Brown's collection is fortunate in pos- 
sessing a three-manual instrument. The 
various keyboards had separate "jacks," 
and acted on different or additional sets 
of strings. Upright harpsichords were 
also constructed, as in the highly orna- 
mental specimen shown in Fig. 7. The reader may 
have noticed in the illustations of the keyboards given 
in these two short articles, that in the older instru- 
ments on the extreme left of the keyboard there ap- 
pears to be an odd natural. The reason of this is as 




Fig. 5.— Harpsichord (XVII. Century). 



Fig. 6.— Cristofori Pianoforte. 
THE DEVELOPMENT OF THE MODERN PIANO. 



Fig. 7. — An Upright Harpsichord. 
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follows: The lowest note of the earliest organs was 
B-natural, following the structure of ancient models, 
but a more popular use was discovered for this odd 
note; for, as the old music required only the scales 
with few sharps or flats, it was found that, at any 
rate in the bass, the keys for D-sharp or C-sharp 
could be dispensed with, and that by using these 
keys for B-natural and A-natural, with the odd 
natural for G, the compass of the instrument could 
be extended by a fourth. This is so in the double 
virginal (Fig. 9), while in Figs. 2, 4, and 10 the 
lowest G-sharp and F-sharp are altered to E- 
natural and D-natural, the odd key at the end 
being not E but C. This arrangement, known as 
the "short octave," did not cause much inconveni- 
ence so long as musical composition remained ' in 
this simple state; but when other scales were em- 
ployed freely, it was found necessary to replace the 
old G-sharp or F-sharp keys in the bass. Hence 
arose those curious "cut sharps," often erroneously 
called quarter notes. The key being cut in two 
crosswise, the lower half of each note gave E- 
natural and D-natural, and the upper G-sharp and 
F-sharp. But ro seldom were these lower acciden- 
tals used, even at the close of the eighteenth cen- 
tury, that, in organs especially, the lowest C-sharp 
was often omitted. In the earliest known piano- 
forte keyboard (Fig. 6) this, as will be seen, is 
not so. The keyboard then, as now, stands in its 
true proportion, though it has been extended from 
the four octaves of the sixteenth century to the 
seven octaves and over of our own day. That it is 
imperfect cannot be denied, for there are many 
more than thirteen appreciable sounds within the 
octave, and at the best it can only be a makeshift. 
But if any of our readers have tried to master the 
wonderful "Janko" keyboard, or studied the elabo- 
rate proposals of even seventeenth century theorists, 
they will be thankful that the keyboard remains 
as it is. Ars longa, vita brevis. And considering 
how short life is, it is fortunate for us that the art 
of practical music, intricate at its best, is not entire- 
ly removed from the range of human possibilities. 

The accompanying illustrations are reproductions 
of photographs of instruments in the admirable col- 
lection donated by Mrs. John Crosby Brown to the 
Metropolitan Museum of Art in New York. 



platino-cyanid any other fluorescent substance can be 
used. Also instead of gold other metals can be em- 
ployed. Precious metals which are not subject to 
oxidation are used for the purpose. The fluorescent 
sheet made in this way is inserted at the upper end 




system, while the end of the coil earthed by the hand 
of the person holding the rod forms the potential node, 
the upper end connected with the fluorescent sheet 
forms the point of greatest variation of potential, the 
fluorescent body becomes powerfully illuminated and 
easily visible in full daylight. In order to be able 
to use the indicator for determining the wave length 
or periods in an oscillating system in a practical 
and simple way and make the earthing of the coil 
independent of the body of the person holding the 
rod, a tuning-rod of metal is provided, which is 
connected by a conductor with a plate, preferably 
of lead, serving for earthing the rod. In using the 
apparatus the plate is laid on the ground, this fully 
sufficing for the establishment of a good earth con- 
nection of the rod, and then the rod is moved along 
the coil until the fluorescent body is brightly illum- 
inated. A scale arranged on the coil allows the 
wave length or period at which resonance com- 
mences to be seen. It is understood therefrom that 
the adjoining oscillating system from which the 
excitation proceeds oscillates in correspondence or 
with equal wave length. The scale can be united 
in various ways with the rod. It is preferable to 
indicate it with suitable colors on the wire wind- 
ing itself. The excitation of the coil by the sys- 
tem to be tested can take place in various ways. 
If the coil is brought very near to the vibration 
system, especially to the coils thereof, the excita- 
tion of the indicator-coil would take place by means 
of electromagnetic radiation, while in cases where 
the indicator-coil is held further removed from the 
oscillating system an electrostatic transfer would 
take place principally through the earth. 

In general, in all transfers inductive coupling be- 
tween the secondary coil and the system to be tested 
is shown to be essential, while direct coupling, for 
example, by the conductive junction of the second- 
ary coil and the system is not advisable, and con- 
siderable errors of ten to twenty per cent result 
therefrom. 



Slaby's New Indicator for Wireless Telegraphy. 

Among the numerous instruments which are used 
for indicating electric oscillations one class may be 
distinguished by its great sensitiveness. To this be- 
long, for example, the coherer, the micro- 
phone in combination with a telephone, and 
the magnetic detector. These are suited for the 
reception of very weak electric indications, 
and for that reason are used at receiving-sta- 
tions for wireless telegraphy. Another group, 
consisting of hot-wire ammeters, air-ther- 
mometers, sparking gaps, and the like, per- 
mits of quantitative measurement of the po- 
tential and current strength, but is far in- 
ferior to the first in sensibility and is there- 
fore only used at transmitting-stations. 

Prof. Slaby has recently patented an indi- 
cator of electric oscillations of medium sen- 
sibility, the employment of which is very 
convenient and the manufacture of which, 
by reason of its simplicity, is remarkably 
cheap. The phenomenon which led to 
this new invention is as follows: When 
a strip of so-called "gild paper" was laid 
under the terminals of a resonator-coil, long 
lightning-like sparks of greenish color were 
produced which were also visible in day- 
light. A ■ simple closed oscillating circuit 
served as wave-producer. The effect due to 
the phenomenon was materially strength- 
ened when small sheets covered with barium 
platino-cyanid crystals were brought under 
the terminals of the resonator-coil, and the 
maximum radiation resulted when gold-leaf 
was rubbed on the fluorescent sheet. 

It has not hitherto been possible to ex- 
plain or determine the phenomenon with 
any certainty from a physical standpoint. 

In carrying out his idea, Prof. Slaby em- 
ploys an insulated copper wire of compara- 
tively thin cross-section, wound in a close 
spiral on a glass tube of about 0.75 inch 
diameter. The lower end of the copper wire 
preferably is conductively connected with a 
metal handle, which handle is formed by a 
metal tube drawn over the glass tube. The 
upper end of the copper wire is connected 
with a fluorescent sheet, formed of a small 
sheet of paper which is coated on one side 
with barium platino-cyanid crystals. Metal 
in a fine state of division is then applied, to 
the rough- crystal surface. This is accom- 
plished by rubbing gold-leaf on the crystal- 
coated surface. Instead of the barium 



Fig. 8. — Harpsichord (XVII. Century). 

of the glass tube, which is not wound with copper wire, 
and is by means of a stopper pressed from inwardly 
against the glass wall. 

Supposing the copper-wire coil is in resonance with 
a neighboring vibration system and oscillates in a 
wave of one-quarter the length of that of the primary 




Fig. 9.— A Rare Double Virginal. 




Pig. 10.— Spinet (XVI. Century). 
THE DEVELOPMENT OF THE MODERN PIANO. 



Action of Radium Upon the Organism. 

Dr. Jules Rehns contributes to our knowledge of 
the action of radium upon the organism in a 
memoir presented to the Societe de Biologie of 
Paris. He made the experiments with 10 milligrammes 
of pure radium bromide obtained from M. Giesel. The 
salt was contained in a small trough of ebonite which 
had a mica cover, so as to intercept the nr-rays and 
allow the fi and y to pass. On the healthy skin a 
direct application of the rays for 1 minute produces 
a slight red spot after 48 hours. This disap- 
pears in 12 days, leaving a light brown 
pigmentation. A 5-minute application to 
the back of the hand provokes a reddish spot 
at the end of 12 hours, which turns to a 
dark red in two or three weeks, with a 
raised surface. This becomes brown and 
then shrivels up, leaving a white scar. Re- 
peating the action in the same place brings 
about the same result and the second scar 
resembles the former. The effect differs ac- 
cording to the region of the skin. On the 
palm of the hand at the points where the 
skin is the thickest, he did not obtain a 
scar, but only a slight peeling of the skin. 
On the eyelid it produces a swelling of the 
skin. The eye itself does not suffer at 
all, according to him, even upon an 
hour's application, during which. he sees the 
fluorescence produced by the radio-activity 
of the different media of the eye. The au- 
thor made the experiments upon himself, 
but states that the results are likely to 
change greatly according to the individual. 
Thus in one case when placed upon the 
pharynx of another person, it gave rise to 
painful burns. Radium is not to be used 
indiscriminately by physicians, and its im- 
proper use might cause grave consequences. 
As to the so-called anaesthetic properties of 
radium he fails to And any such action by 
applying it to the extremities of nerves or 
along their path. In the case of the. frog, 
sensitiveness to pain is not diminished by 
applying it on the skin or the main nerves. 

»<» > «■ 

Phosphate rock is of organic origin, large- 
ly derived from guano and decaying animal 
matter which contains phosphoric acid. In 
rainless regions such as the Peruvian coast 
and some of the Pacific islands, the guano 
may accumulate to great thickness without 
loss of soluble matter. In moist districts, 
however, the phosphoric constituents are 
dissolved out by percolating waters, and 
the solutions coming in contact with lime- 
stone may convert the latter into lime phos- 
phate. The phosphate deposits of Florida 
are thought to have been formed in this 
manner. 
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NISSEN AND HIS " FOOL-KILLER NO. 3." 

BY ORR1N B. DUNLAP. 

It may take time and the efforts of others to 
demonstrate whether or no Peter Nissen has left any- 
thing of scientific value in the ideas he entertained of 
traveling over land or water in a balloon-shaped ap- 
paratus such as that in which he lost his life in an 
attempt to cross Lake Michigan on Tuesday, November 
29 last. Despite his failure to survive the journey, it 
is evident that an apparatus such as he designed will 
roll with the wind over land, water, or ice, but it 
is too early in the history of the device to determine 
in what field it might prove serviceable or useful. 
Man has already devised and constructed so many 
things in which one may travel, that this infant of 
Nissen's has not yet found its place. 

Considering that this adventure of Nissen's was the 
first of the kind man has ventured to make, it is to 
be regretted that he lost his life in the feat. It is 
reasonable to believe that he made the trip across 
Lake Michigan successfully, and that had aid been 
rendered him promptly on the Michigan shore, he 
would have lived to relate his experience. Even had 
the feat been performed at a season of the year when 
the weather conditions were more favorable for ex- 
posure, or more boats traveling up and down the 
lake, Nissen would in all likelihood be alive to-day. 
Recalling the stories told of sea 
serpents, it mutst be left to the 
imagination to conceive the story 
that a lake captain might have told 
had he been a witness of Nissen's 
strange craft rolling across the bow 
of his boat. 

Peter Nissen believed his balloon- 
like apparatus had a value in con- 
nection with North Pole explora- 
tions. His first experiment with a 
rolling balloon pleased him. This 
first balloon was five feet long and 
three feet high. It had a shaft 
through its center, and on this he 
placed a car spring. He used a car 
spring because it was handy and 
convenient, and he felt it would 
slide from end to end, much the 
same as a man might move about. 
His experiments delighted him, and 
he decided to build the larger bal- 
loon, in the operation of which he 
lost his life. 

This balloon was made of heavy 
canvas, and when inflated was 38 
feet long and 2 2 feet in diameter. 
It had a porthole at each end, and 
through the center was a shaft 
about 12 feet long and 3 inches in 
diameter. This shaft was suspend- 
ed from cords fastened around the 
inside, on exactly the same princi- 
ple as the spokes in a wheel. On 
the shaft he arranged a sliding seat, 
so that he could move toward the 
ends, hoping in this way to steer 
the big ball by throwing one end 
up in the wind to cause it to swerve 
as he desired, as the high end would 
offer more surface to the wind. 
Suspended from the shaft and be- 
low the seat was a cradle or a boat, 
where he contemplated resting 
when fatigued from riding on the 
seat. A two-inch hose was run 
through one end of the balloon to 
furnish an air supply, a pump of 
his own invention being on the inside. "Fool-Killer 
No. 3" is the name he selected, he having previously 
built two boats for navigating the whirlpool rapids 
of Niagara, the first having been named "Fool-Killer 
No. 1," which was rebuilt and renamed "Fool-Killer 
No. 2." This latter boat was deserted and lost in the 
Niagara whirlpool on the evening of Thursday, October 
17, 1901, after Nissen and a companion had floated 
helplessly about those rough waters for seven hours. 

It was 3:10 P. M. November 29 when Nissen called 
from the inside of his balloon to set her free. Thirty- 
five minutes later the balloon had passed from sight 
of those at the foot of Ohio Street, Chicago, from which 
point the start was made. Late in the morning of the 
Thursday following Mrs. Sophie Koehler, the wife of 
a farmer living near Stevensville, Mich., found Nis- 
sen's body on the lake shore, and 200 feet away was 
"Fool-Killer No. 3," torn and wrecked. The coroner's 
jury decided that Nissen died from exposure, the sup- 
position being that he had made an effort to reach 
shore, but was too much exhausted. He left no mes- 
sage, all reports to the contrary notwithstanding. As 
to his experience on the trip and when he died, there 
is nothing certain; but as the air hose was broken, 
it aroused suspicion that his supply of fresh air was 
cut off at some point on the journey across Lake 
Michigan to eternity. 



Radium and Other Bare Elements in mineral Water* 

BY OTTO MEYER, PH,D. 

In an analysis of a water from an artesian well, 
bored several hundred feet into the granite of Rich- 
mond, Va., called "granite lithia water," there were 
reported by me some ingredients which, it seems, have 
not been previously detected in mineral waters. They 
were cerium, lanthanum, didymium, beryllium (glu- 
cinum), bismuth, and also radium. While radio-active 
gases are known to exist in many waters, the suppo- 
sition heretofore has been that radium, as such, was 
not in these waters. It is therefore considered neces- 
sary to give an account of the methods used in this 
analysis. 

It was found that the barium of the granite lithia 
water, isolated in the usual way as BaSO,, was slightly 
but unmistakably radio-active. This in itself can 
hardly be explained otherwise than by the existence of 
radium in it. It was deemed advisable, however, to 
look for all the additional proof that might be ob- 
tained in this case. Therefore 52 milligrammes of 
barium sulphate were obtained out of 550 liters of wa- 
ter, evaporated in 50-liter lots in china basins. This 
sulphate was transformed into carbonate, which again, 
by treatment with HBr, was converted into barium 
bromide. This was subjected to a series of fractional 
crystallizations from solutions in water, acidified by 




The " Fool-Killer " Starting on Its Fateful Journey Across Lake Michigan. 




Rolling the " Fool-Killer " Into the Lake 
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hydrobromic acid. Finally, there were 5 milli- 
grammes of a quicker crystallizing and 31 milli- 
grammes of a slower crystallizing barium bromide on 
hand. By an accident 4 milligrammes of the former 
substance were lost. The remaining 1 milligramme, 
wrapped in paper, was placed on a photographic plate, 
side by side with 1 milligramme of the second sub- 
stance. After development it was found that the spot 
caused by the first substance was considerably stronger 
than the one caused by the second substance. The 
barium bromide, therefore, had become richer in radio- 
active substance by the fractional crystallization. We 
have then here the principal, if not the only, chemical 
characteristic of radium. 

In examining for radio-activity, the photographic 
method was . used. The substances, either in glass 
tubes or wrapped in paper, were placed on a plate, 
which had been wrapped in heavy black paper and 
was kept carefully in the dark. Some experience in 
developing is necessary in these experiments, where 
only small and often faint spots are obtained. 

It is of the greatest importance to keep in view 
that freshly-ignited radium loses its power of emitting 
P and y rays, which alone act on the plate. Within 
a month, however, the radium emanation is restored to 
nearly its original strength, and four weeks after a 
barium salt has been made, a test may be made. 



The cerium group and glucinum. were obtained in 
the precipitate by ammonia, which in a water analysis 
furnishes the iron and alumina. This precipitate was 
twice redissolved and reprecipitated. All the filtrates 
and wash waters together in a very large beaker were 
left standing for one or several weeks, when the pre- 
cipitate formed again and settled during this time, 
was combined with the previous precipitate. The 
whole was dissolved in HC1, nearly neutralized, an 
excess of ammonium carbonate (solid) added, after 
standing a day or more, filtered, and the filtrate boiled, 
when the cerium group (or most of it) and glucina 
are reprecipitated. The filtered precipitate was dis- 
solved in HC1, and the cerium group precipitated in 
slightly acid solution by ammonium oxalate. After 
one or several days' standing the earths were filtered 
and ignited. What remained insoluble in HC1, and 
HC1 and alcohol, was considered as ceria. In another 
lot the separation with chromic acid was resorted to, 
and lanthanum and didymium separated in form of 
fused nitrates by water. No attempt was made here, 
where we have to deal with faint traces only, to go 
beyond didymium and establish neodymium and 
praseodymium. 

The glucina was separated from iron and alumina, 
which eventually passed through previous treatments, 
by the method described in Crookes' "Select Methods," 
p. 125, as basic acetates, am- 
monium acetate being used instead 
of sodium acetate. The glucina ob- 
tained in this way was further ex- 
amined by boiling the freshly-pre- 
cipitated hydrate with ammonium 
chloride, which dissolved it, so that 
it could be reprecipitated. 

The quantitative determination 
was attempted, in all cases, but 
"traces" were reported in each in- 
stance, as the quantities are ex- 
tremely small. It is of no use to 
test less than 100-liter lots. The 
substances were obtained in three 
successive lots. 

Bismuth was obtained only in 
two successive lots of 100 liters and 
50 liters, finally as chromate, which 
is better adapted for qualitative 
than for quantitative examination. 
As the quantities, however, agreed 
exactly, it was reported quantita- 
tively, instead of "trace." 

In the course of the analysis of 
the water substances were met 
which possibly might be traces of 
other rare elements, and among 
these might be thoria, zirconia, 
and platinum. No time, how- 
ever, could be given to a more 
thorough investigation, whether 
they really existed or not. Platinum, 
if it was such, was isolated from the 
sulphureted hydrogen precipitate 
of a 100-liter lot, after the other 
metals had been removed, as min- 
ute black flakes, which, according 
to previous treatment, might be 
platinum or iridium. Cupeled 
with test lead they gave a minute 
non-yellow button, under supposi- 
tion of existing platinum, of lead- 
platinum, too small for any exam- 
ination. As platinum occurs dis- 
seminated in certain rocks in North 
Carolina, it may be well to men- 
tion the matter for the considera- 
tion of future analytical work. 



Preserve Your Papers. 

By taking a little trouble, when a paper first comes 
to hand, it may be preserved to form a permanent and 
valuable addition to the reading matter with which all 
families and individuals should be supplied. We fur- 
nish a neat and attractive cloth board binder, which 
will be sent by mail, prepaid, for $1.50. It has good 
strong covers, on which the name Scientific Ameri- 
can or Scientific American Supplement is stamped 
in gold, and means by which the numbers may be 
securely held as in a bound book. One binder may 
thus be made serviceable for several years, and when 
the successive volumes, as they are completed, are 
bound in permanent form, the subscriber ultimately 
finds himself, for a moderate cost, in possession of a 
most valuable addition to any library, embracing a 
wide variety of scientific and general information, and 
timely and original illustrations. Save your papers. 



The greatest accumulation of coin in the world at 
present is that held by the Bank of France. At the 
beginning of August this amounted, in round figures, 
to 2,702,292,000 francs in gold, and 1,125,920,000 francs 
in silver; a total of 3,828,212,000 francs, or $765,642,400 
in United States currency. 
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THE EGYPTIAN PAPYRUS, PAST AND PRESENT. 

BY GUY E. MITCHELL. 

The papyrus plants of ancient Egypt are not all 
dead, though papyrus paper making is a long-lost art. 
As a beautiful ornamental plant the papyrus thrives 
to-day, and is perhaps destined to become a favorite 
along the banks of our warmer streams and rivers. In 
Florida or Louisiana in a noiseless electric launch the 
visitor may then glide up creeks and winding rivers, 
and drift back some thousand 
years into the dim and hazy 
days when the Pharaohs and 
the Ptolemies and Cleopatra 
ruled the land of earliest civili- 
zation. 

In the days of paper-making 
Egypt, the banks of the Nile 
near the sea must have been 
covered with great stretches of 
this wonderful plant. The bass- 
reliefs on Egyptian monuments 
show the methods of this cul- 
ture, while the great Alexan- 
drian library with its half mil- 
lion long papyrus rolls, burned 
by the ruthless Mohammedans, 
gives an idea of the extent of 

its use. Alexandria was the center of its manufacture, 
and throughout the Nile delta were large plantations of 
this graceful and lordly plant. 

As late as the eighteenth century travelers in Egypt 
found the fellaheen or peasants making mats of papy- 
rus, although the art of paper making has been long 
dead. To-day you may search lower Egypt in vain for 
a single plume of papyrus, although on the upper 
reaches of the Nile you can still lose yourself in its 
dense forests, which everywhere line the banks of the 
sluggish river. The few plants now growing in the 
Ezlee Kieya garden in Cairo are said to have been im- 
ported there from Hamburg. 

It seems strange that a plant which 01. ;e played 
such a r61e in the world of literature and history 
should have become so neglected that probably not one 
in ten thousand of the people of the United States 
could tell what it is like or would know it if they 
saw it, except that they would recognize a plant sur 
passingly beautiful. 

The papyrus of old Egypt would add an irresistible 
charm to our southern waterways. To enthusiasts 
on beautiful plant forms it were well worth a visit to 
Sicily just for a look at the miles of papyrus which 
overhang the Anapo River, as well as its source, a deep 
clear spring just outside the ancient city of Syracuse. 
It is difficult to conceive a more brilliant or more 
fairy-like sight than the thousands of smooth, slender, 
leafless stems, rising in graceful curves from the water 
to a height of fifteen feet and bearing at their summits 
feather-duster tassels of delicate green filaments. As 
the boat winds in and out among this multitude of 
smooth stems, or as you separate the tassels which 
nearly touch overhead, it is easy to believe yourself 
in a tropical forest, where all the tree trunks are bril- 
liant green and all the leaves are threads of but a 
lighter vivid hue. This wealth of papyrus on the 
Anapo is one of the most fascinating sights in the 
world, and every year thousands of visitors make the 
excursion from Syracuse to view it. 

If the experiments which are 
being started with the papyrus 
by the Office of Plant Introduc- 
tion of the Department of 
Agriculture are as successful 
as Mr. Fairchild, the agricul- 
tural scientist in charge of the 
office, hopes, that plant may 
yet become a favorite orna- 
ment in Florida, where many 
streams like the Anapo are to 
be found, and where thousands, 
of visitors repair annually to 
look upon and enjoy strange 
plants and fruits and to thaw 
the cold and frost from the 
marrow of their bones. 

Recent excavations at Abusir 
have brought home the uni- 
versal importance of papyrus 
in illuminating many a dark 
spot in ancient history and lit- 
erature. In one of the graves 
at Abusir was discovered, on 
February 1, 1902, a papyrus 
roll containing a large portion 
of the poem Persai of Timo- 
theus. The papyrus was found 
in a wooden coffin still con- 
taining its corpse, together 
with a pair of sandals, a 
broken leather bag, a piece of 
rust-eaten iron, and a fragment 
of burned wood. All these ob- 
jects are now at the Royal 



Museum of Berlin, and the papyrus has been published 
with a transcription, paraphrase, comments, and a 
facsimile reproduction in heliogravure, by Prof. Dr. 
Ulrich von Wilamowitz-Moellendorff. The papyrus 
measures 18.5 centimeters in height and when unrolled 
has a length of 1.11 meters." It is inscribed with six 
columns of varied width and unequal number of lines 
in archaic Greek characters, resembling the style of 
monumental inscriptions, so that in the opinion of 
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Timothens Papyrus, Column VI. 

Prof. Wilamowitz this papyrus represents the old- 
est book known, antedating the founding of the library 
of Alexandria and the establishing of the Alexandrian 
book trade. The last four columns are on the whole 
well preserved, while the first column, not protected 
by covering, is crumbled into minute fragments and 
of the second column the lower half i^ for the most 
part destroyed. A narrow margin on the first column, 
showing traces of having been cut through, proves 
that only part of the scroll had been deposited in the 
grave. We have, therefore, in this papyrus only the 
latter portion of the work. The fact, however, that 
iMmotheus names himself as its author and that it 
treats of the naval defeat of a Persian king suffices 
to establish its identity with the Persai of Timotheus, 
which celebrates the naval victory of the Greeks over 
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Xerxes, the King of Persia, in 480 B. C. at Salamis, 
which was one of the decisive battles in the Grreco- 
Persian wars. Timotheus was a celebrated poet 
and musician who was born at Miletus, Asia Minor, 
and died at an advanced age about 357 B. C. 
He was especially distinguished as a composer of the 
so-called "nome," an ancient song or ode in the epic 
style, consisting of a narrative interwoven with 
speeches of introduced characters, and sung to the 
accompaniment of the lyre by 
the poet himself on festival oc- 
casions in honor of some god. 
He is also recorded to have in- 
creased the number of the 
strings of the lyre to eleven, by 
which innovation he incurred 
the displeasure of the Spartans, 
who considered it to be a cor- 
ruption of music. But of the 
numerous compositions credit- 
ed to him by later writers only 
a few fragments survive, and 
of the Persai only three verses 
were known. The Persai is 
also in the form of a nome 
and was first recited at the 
Panionion festival in honor of 
Poseidon, about 398 B. C. The part of the nome con- 
tained in this papyrus begins with the principal sec- 
tion of the poem, the omphalos, comprising the nar- 
rative. The ships are fitted out; the battle begins; 
the vessels dash against each other; lances fly about; 
firebrands whirr in the air, setting the ships afire, from 
the glare of which the "smaraged" sea is reddened. 
The Persian fleet is put to flight; one rich follower 
of the Persian king battles with the waves, cursing 
the treacherous sea, and at last sinks while professing 
his hope tor the victory of his king. Other Asiatics 
cling to rocks in the sea and bewail their imminent 
fate of death or captivity. At last panic seizes also 
the royal headquarters, and the king, under lamenta- 
tions, orders a general retreat of his motley army. 
The victorious Greeks erect a trophy to Zeus and cele- 
brate their victory with dance and song. In the epi- 
logue the poet refers to himself, defending his inno- 
vation in music against the reproof of the Spartans, 
and invokes Apollo to "give the people peace and 
blessing resting on the observation of the law." 
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What Papyrus Looks Like when Held Up to the Light. 




The German Naval Estimates for 1905. 

According to the recently published estimates for 
the German navy for 1905, several important additions 
are contemplated. Hitherto Germany has regarded the 
submarine vessel as being still in an experimental 
stage, but owing to the progress of development of this 
craft by other powers, a sum of $375,000 is to be de- 
voted to the purposes of carrying out experiments 
with a view to finding the most suitable type of sub- 
marine boat for use in the German navy. Special at- 
tention is to be devoted to artillery armaments, upon 
which $7,317,750 is to be expended. This represents 
an increase of $1,686,250. Owing to the employment 
of stronger armor plating for ships and the increased 
range of the guns of the navies of the other maritime 
nations, the power of the biggest and medium-sized 
weapons is to be considerably augmented. There is to 
be an appreciable increase in the quantity of ammuni- 
tion carried by the battleships 
and armored cruisers. Fur- 
thermore, the lighter guns de- 
signed fundamentally for repel- 
ling torpedo-boat attacks are 
to be considerably increased in 
their power, to render them 
better fitted for this work. At 
the same time a corresponding 
augmentation of the arma- 
ments of the torpedo boats is 
to be carried out, and a new 
and more serviceable type of 
torpedo boat is to be designed 
for the Imperial navy. 



Papyrus Growing on the Banks of a River Near Syracuse. 
THE EGYPTIAN PAPYRUS, PAST AND PRESENT. 



Experiments have been car- 
ried out by the fire brigade au- 
thorities of Manchester, Eng., 
with a new type of helmet. It 
is especially designed to facili- 
tate the penetration of dense 
masses of smoke. The helmet 
is equipped with incandescent 
electric lamps, while an air cur- 
rent is directed upon the eyes 
and nostrils to protect them 
from smoke. The equipment 
is completed with a telephone 
apparatus, so that the fireman 
when he enters a building can 
always maintain communica- 
tion with the force outside, and 
if necessary summon assist- 
ance. 
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RECENTLY PATENTED INVENTIONS. 

Of Genera] Interest. 

PUMP. — P. J. Leithauser, Clarendon, Tex- 
as. This invention relates particularly to im- 
provements in pumps for raising water from 
deep wells, an object being to provide a pump 
with novel means for centering and yieldingly 
holding the pump at any desired position in a 
well-casing and also to provide a simple means 
whereby the working parts of the pump may be 
readily raised from the well when it is neces- 
sary to make repairs. 

SEAT-BRACE.— C. B. Limerick, Mount Syl- 
van, Texas. The invention is an improvement 
in braces for spring-boards, such as spring- 
seats on wagons and the like. The brace pre- 
vents the seat from careening in either direc- 
tion, will avoid breaking the bolts which secure 
the springs to the seat, will take up lost motion, 
and will render the seat safe and secure. 

COMBINATION PENCIL - SHARPENER 
AND ERASER.— C. Payne, Los Angeles, Cal. 
Tliis combination instrument is formed from a 
single piece of metal and may easily be cut out 
and shaped up by machinery, and thus very 
cheaply manufactured. There are no springs, 
screws, or separate knives in Mr. Payne's in- 
vention, which is an advantage in the durabil- 
ity of the article and in the saving of the 
original expense. 

CHAIR.— C. E. Whipple, North Charleston, 
N. II. The invention refers to improvements 
In camp chairs or stools, an object being to 
provide a chair so constructed that the seat 
may be readily raised or lowered as occasion 
may require and the back of which may be ar- 
ranged straight or at any desired angle or 
inclination by the person while sitting in the 
chair. 

ARTIFICIAL LIMB.— S. J. Henry, Prince- 
ton, Iowa. In this patent the invention has 
reference to artificial limbs.. The object of the 
improvement is the production of an artificial 
limb which may be worn with comfort and 
which in use gives a certain elasticity of move- 
ment, preventing shocks and jars to the ampu- 
tated limb. 

SPRING-SUPPORTED SIDEWALK.— J. S. 
Gregg, Pomona, Mich. The invention has for 
its purpose the provision of novel details of 
construction for a sidewalk to be used by pe- 
destrians which render the sidewalk measurably 
resilient and adapt it for service at any point 
where it is desired to locate a sidewalk, the 
resilience of the structure rendering it easy 
to walk upon. 

TRESTLE.— 1+ O. Claybaugh, Toulon, 111. 
The principal object in this case is to provide 
a device of simple and durable construction 
which may be quickly and readily adjusted to 
different heights, which may be considerably 
extended in length when necessary, and which 
may be folded into a very compact form for 
convenience in transportation. 

COMBINED LETTER-OPENER, PENCIL- 
SHARPENER, AND ERASER.— A. F. Rebhan, 
Syracuse, N. Y. Mr. Rebhan's improvement re- 
lates to a combined letter-opener, pencil-sharp- 
ener, and eraser ; and the object of the inven- 
tor is to provide a small, compact, serviceable, 
and inexpensive implement of the character 
specified which may be conveniently carried 
about and which may be easily manipulated. 

DECOY-DUCK.— G. W. Green, Lincoln, Neb. 
The intention in this instance is the provision 
of a decoy which shall be light and easily 
taken apart for shipping and carrying about, 
thereby preventing the breaking of the parts. 
To these ends the invention consists of a duck 
the body portion of which is hollow, made of 
wood or fiber, and the head portion being of 
metal, made hollow and readily attached to and 
detached from the body portion. 



Hardware. 

WUENCIL— I*. F. Duross, New York, N. Y. 
The purpose of the inventor is to provide a 
wrench which is primarily a pipe-wrench, the 
said wrench being so constructed that it may 
be quickly and conveniently adjusted to take 
various sizes of nuts or different sizes of pipes 
and so that it will act with a maximum of 
power on the article gripped, but without a 
tendency to unduly mutilate or mar the article 

COMBINATION-TOOL.— A. P. Berggreen, 
Elkhorn, Iowa. This tool embodies in its con- 
struction a carpenter's pincers or pliers, a nail- 
puller, and a plurality of wrenches. An object 
of the invention is to provide an implement ex- 
tremely simple in its construction, the arms 
and jaws forming the body portion thereof be- 
ing connected in such a manner that they may 
be easily separated and each one of the mem- 
bers may be used as a wrench. 



Heating and Lighting. 

HOT-WATER HEATING APPARATUS.— A. 
B. Reck, Copenhagen, Denmark. This inven- 
tion relates to apparatus of that class in which 
steam is introduced directly into the water to 
be heated. The subject-matter of this applica- 
tion is a division of a prior application filed 
by Mr. Reck. The object of the invention is 
the construction of an apparatus in which a 
very economical operation and exact regula- 
tion can be obtained by the same low steam- 
pressure that is now used in common house- 
heating steam boilers. 

FURNACE-GRATE.— R. M. Rtjbio, Puerto 
Real, Cadiz, Spain. Mr. Rubio's improvements 
relate to furnace-grates or the arrangement 



and form of the fire-bars constituting the same, 
the object being to provide a form and ar- 
rangement of fire-bar adapted for use in boiler 
and like furnaces burning small coal or the 
residue obtained by washing coal, with the 
ultimate object of economy in fuel consump- 
tion. Although the bars are a less distance 
apart than usual with ordinary grates, the area 
for passage of air is greater. 

CARBURETER.— A. J. O'Shea, Fargo, N. 
D. In this contrivance the fluid-pressure in 
the supply-tank constantly tends to produce a 
flow through a partition-opening, and this will 
continue until the level rises to an upper open- 
ing, at which the vent-pipe will become closed 
and the flow will consequently stop. As the 
fluid in the carbureter evaporates or is taken 
up by the passing air the level will fall, free- 
ing the upper opening, when the flow will re- 
sume until the original height has been re- 
stored. 

Machines and mechanical Devices. 

ELEVATOR.— E. Altmann, Helena, Mont. In 
this instance the object is to provide an eleva- 
tor more especially designed for elevating grain 
and the like and arranged to take up compara- 
tively little room, to allow of conveying a large 
amount of material without requiring the run- 
ning of the elevator at a high rate of speed, 
thus insuring long life to the elevator. 

CONVERTIBLE LOCOMOTIVE AND STA- 
TIONARY ENGINE.— M. H. Kelly and E. E ; . 
Plough, Spokane, Wash. In this patent the 
invention has reference to engines and to the 
mechanism used in connection therewith, and 
the more particular object of Messrs. Kelly and 
Plough being to produce a type of engine suit- 
able for use as a locomotive or as a stationary 
engine, being readily convertible for this pur- 
pose. 

Prime Movers and Their Accessories. 

DEVICE FOR SEPARATING PISTON-RODS 
PROM CROSS-HEADS.— C. J. McCarthy, 
Moncton, New Brunswick, Canada. This inven- 
tion relates to improvements in devices for re- 
moving or separating piston-rods from cross- 
heads ; and the object is to provide a device of 
this character of simple construction, strong 
and durable, and that may be quickly attached 
to a cross-head and as readily detached there- 
from. 

STEAM-GENERATOR.— P. E. Leroux, 7 
Rue Sainte-Croix Arras, Pas de Calais, France. 
This generator comprises one or more series 
of horizontal water-drums connected in series 
or in parallel to a steam-collector and arranged 
above the fireplace, each series branched upon 
a vertical drum and preceded by one or more 
vertical water-drums in the flue. Upper part 
of each drum is connected to the next by means 
of a tube so that water arriving to the bottom 
of this tube is forced upward through the 
whole drum to pass into the next one. Hori- 
zontal drums branched upon the last vertical 
drum have means to circulate water in these 
parts and prevent swell. The same arrange- 
ment cools surface exposed to flames in drum 
next to fireplace. 

Railways and Their Accessories. 

CAR-COUPLING.— F. Keller, Allentown, 
and D. Bowers, Emaus, Pa.. This coupling is 
simple, strong and durable, the parts well pro- 
tected and not liable to be broken, and readily 
removable, the draw-head removable as a whole 
by withdrawal of its pin, while both the 
knuckle and locking-block may be separated in 
a similar manner, with the head in position. 
Coaction between the locking-block and locking- 
arm of the knuckle and the maintenance of 
the latter in position by its spring prevent 
accidental disengagement of the coupling by 
shocks or upon grades. 

CAR-COUPLING.— C. A. McKerahan, Wil- 
merding, Pa. This invention relates to coup- 
lings of the Janney type. The object is to pro- 
vide details of construction which are readily 
cast into form at moderate cost, adapt the 
coupling for convenient and effective service, 
render it automatic in effecting engagement 
with another coupling of same character, facili- 
tate detachment of two interlocked couplings, 
and conduce to safety by preventing the knuckle 
if broken from falling upon the track and pos- 
sibly causing derailment of other cars. 

DEVICE FOR HANGING AND OPERATING 
CAR-DOORS.— P. J. McCulloUGH, St. Louis, 
Mo. The purpose of this improvement is to 
provide a means controlled by a single lever 
for locking and unlocking the door and placing 
the door in and out of closing position and also 
to provide an auxiliary locking device capable 
of being used at will and which is independent 
of the lexer, but serves to lock the lever 
against movement when the door is closed. The 
invention relates to an improvement in devices 
for hanging and operating car-doors, particu- 
larly flush doors for freight-cars. 

GRAIN-DRIER FOR CARS.— J. J. Swaine, 
Baltimore, Md. Mr. Swaine's invention is an 
improvement in driers especially designed for 
use in drying the grain in cars. The inventor 
is able to introduce air, heated or otherwise, to 
the body of grain at the bottom of the latter 
and throughout the area of the base of the 
grain, so the air circulating up through the 
mass of grain will thoroughly dry the same. 

SWITCH-OPERATING DEVICE.— W. R. 
Thurston, Jacksonville, Fla. In this patent 
the invention has reference to a device for oper- 



ating switches which can be attached to an 
engine or a car of any kind and is intended to 
be so situated as to come into contact with a 
switch-operating mechanism located between 
the tracks and automatically open and close 
switches. 

TRACK AND SWITCH SYSTEM.— W. R. 
Thurston, Jacksonville, Fla. In the present 
instance the invention relates to a track and 
switch system constituting a safety device for 
use in connection with fast trains. The inven- 
tor's object is the provision of an automatic 
switching device which will be operated by the 
movement of a train to close all switches to 
side tracks and keep the main track open. 




Pertaining to Vehicles. 

HOLDBACK ATTACHMENT FOR VEHI- 
CLES. — J. T. Millen, Claxton, Ga. The ob- 
ject of this invention is to provide an improved 
attachment for vehicle-shafts which shall be 
adapted for convenient adjustment to accommo- 
date horses of different sizes and lengths. The 
main feature of this improvement is the metal 
holdback-bar, which enables the usual holdback- 
straps and breeching of harness to be dispensed 
with and also greatly economizes time in hitch- 
ing up and unhitching. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of the paper. 
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READ THIS COLUMN CAREFULLY — You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ingtheinformation. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN & CO. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 6345.— For makers of a pneumatic 
carpet-cleaning apparatus. 

AUTOS.— Duryea Power Co., Reading, Pa. 

Inquiry No. 6346.— Wanted, machinery for mak- 
ing wire novelties and articles similar to duplex safety 
pins. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 6347.— Formakers of distilling appa- 
ratus, adaptable to the production of essential oils. 

Perforated Metals, Harrington & King Perforating 
Co., Chicago. 

Inquiry No. 6348.— Wanted, information concern- 
ing stamping presses for wooden boxes, such as suap 
boxes, etc. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 6349.— For the address of the manu- 
facturer of " Parker Games." 

Adding, multiplying and dividing machine, all in one. 
Felt & Tarrant Mfg. Co.,* Chicago. 

Inquiry No. 6350.— For makers of smalltin boxes, 
perforated at one end, such as talcum powder boxes. 

To Let.— Contract to make an article similar to 
safety pin. Box 337, Blairsville, Pa. 

Inquiry No. 6351.— For manufacturers of typo- 
graphical machines and accessories. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 

Inquiry No. 6352.— For makers of steain engines 
from % to 1 h. p. 

Robert W. Hunt & Co. bureau of consultation, chem- 
ical and physical tests and inspection. The Rookery, 
Chicago. 

Inquiry No. 6353.— For makers of penny slot ma- 
chines, such as punching, weighing and vending ma- 
chines. 

If you wish to buy patents on inventions or sell 
them, write Chas. A. Scott, 340 Cutler Building, Roch- 
ester, N. Y. 

Inquiry No. 6354.— For makers of gasoline en- 
ginesfrom 25 to 50 h. p. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Vergne Machine Company. 
Foot of East 138th Street, New York. 

Inquiry No. 6355.— For a steam rubber for remov- 
ing skins from fruiis. 

I have every facility for manufacturing and market- 
ing hardware and housefurnisbing sp_cialties. Wm. 
McDonald, 190 Main St., East Rochester, N. Y. 

Inquiry No. 6356.— For makers of metallic pack- 
ing for am monia pump rods, also for an instrument for 
testing aqua ammonia. 

We manufacture anything in metal. Patented arti- 
cles, metal stamping, dies, screw mach. work, etc. 
Metal Novelty Works, 43 Canal Street, Chicago. 

Inquiry No. 6357.— For makers of or dealers in 
flexible Wire screen. 

The Scientific American Supplement is publish- 
ing a practical series of illustrated articles on expeii- 
mental electro-chemistry by N. Monroe Hopkins. 

Inquiry No. 6358.— For dealers in machinery and 
supplies for laundries. 

Manufacturers of patent articles, dies, metal stamp- 
ing, screw machine work, hardware specialties, machin- 
ery and toois. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Tnnnlry No. 63^9.— For makers of or dealers in 
hay-baling macht -t s. 

Drawings, Estimates. Tools, Dies 

Sheet, Wire and Rod Specialties (all metal) 

Stamping, Spinning, Turning and Screw Work 

Tin Platiner, Nickel Plating, Bronzing. 

THE W. S. BURN MFG. CO., NEW HAVEN, CONN. 

Inquiry No. 6360.— For manufacturers of hollow 
shafting. 

Inquiry No. 6361.— For manufacturers of port- 
able wood saws. 



HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americ?.n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9512) P. G. W. says: I have a braz- 
ing torch that I bought some time ago, but 
do not seem to get heat enough to melt the 
brass so that it will flow. I use common brass 
wire. May be if I used spelter it would be 
better. What per cent gasoline should be used, 
and how should the articles be arranged when 
brazed? Is it necessary for the pieces to be 
brazed that they should be heated to a red 
heat? A. You should be able to braze with 
your torch if you use spelter, which you can 
make by adding 15 per cent of zinc to the 
brass that you are using. Also by placing the 
work on a piece of charcoal with a charcoal 
backing you should be able to braze with the 
brass wire. You must heat the piece to be 
brazed to a red heat. 

(9513) O. K. says: A train a mile 
long is speeding at the rate of a mile a minute. 
A man is seated on the engine of the train, and 
another man on the rear car. The latter 
shoots at the man on the engine. Now, the 
question is, does the bullet hit the man up 
front? I forgot to add that the bullet is 
also traveling at the rate of a mile a minute. 
A. Your inquiry in reference to a gun fired on 
a moving train is constantly coming up. We 
have answered it six times in the Scientific 
American within two years. Y r ou will find it 
in queries 8823, 8862, 8997, 9058, 927*, 9433. 
Really the question is very simple. A gun 
will send a ball in exactly the same man- 
ner when the gun is in motion as when the 
gun is at rest. There is this difference : When 
the gun is at rest, the shot has but one mo- 
tion ; when the gun is in motion, the shot 
has two or more motions. In the case you 
propose, the shot moves with the motion of 
the train, and at the same time with the mo- 
tion of the gun. With reference to the gun. 
it moves as if the train were at rest, and 
would hit a man at which it was aimed as if 
the train stood still. If you stood in a car 
and fired at a man at the opposite end of 
the car, you would expect to hit him while the 
train carried you and the shot along in an- 
other motion. If you could hit a man at the 
other end of a car, why ought not a man at the 
other end of a train be hit as well? The dis- 
tances and velocities which you give have 
nothing to do with the question. They are 
but a relative matter. If a man could be 
hit .with one velocity, he could be with an- 
other as well. Then, too, everybody on the 
earth is being carried in just the same way by 
the motion of the earth, and shots can be fired 
and objects hit as if the earth stood still. 
The whole matter is a very simple one to 
understand if the fact is seen and under- 
stood that the gun affects the shot as if the 
gun stood still, and the train carries the shot 
along also with all the motion which the 
train may have. 

(9514) F. W. L. asks: The water 
furnished one town where I stop has such a 
percentage of air in it, that when it is drawn 
at the spigots it has the color of milk. It is 
clear, pure mountain water. After standing 
two or three minutes, it becomes perfectly 
clear. What causes this? The reservoir is 
about two miles from the town, and has a fall 
I believe of from three to five hundred feet. 
How could this be remedied? In metering this 
water, would there be more shown on the 
register than actually received? A. All natural 
water contains air. Tinder more pressure it 
can hold more air than when under ordinary 
pressure. So when the water of which you 
write flows from the pipe and escapes from 
pressure, the contained air expands and rises 
in bubbles. No harm is done by the air in 
the water. The air can be removed from the 
water by having a tank a little way above 
the town, into which the water may flow from 
the reservoir, and from which the service pipes 
will take it into the town. The small weight 
of air in the water cannot make any appre- 
ciable difference in the quantity of water 
passing a meter. Nor should we think it de- 
sirable to reduce the pressure in the mains 
for the sake of removing the air, since such 
a head as you name will produce a pressure 
sufficient for the best fire service. 
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NEW BOOKS, ETC. 

Financial Red Book of America. New 
York: The Financial Directory As- 
sociation, 1904. Quarto; pp. 388. 
This book contains nearly 15,000 names of 
wealthy Americans, whose fortunes have been 
the products of one hundred years of industrial 
activity. All persons estimated to be worth 
$300,000 or more are catalogued, the names 
being arranged alphabetically, and divided 
under States and their various cities and 
towns. With the full name of. each person is 
given the business and residence address, and 
the principal business and financial connections 
of the individual. No specific estimates of 
wealth are given, however. The book will be 
found of use to those to whom a ready and 
reliable means of reference to wealthy per- 
sons is a business necessity. 

Ants and Some Other Insects. By Dr. 
August Forel, late Professor of Psy- 
chiatry at the University of Zurich. 
Translated from the German by Prof. 
"William Morton Wheeler of the 
American Museum of Natural His- 
tory, New York. Chicago: The Open 
Court Publishing Company, 1904. 
8vo.; pp. 50. Price, 50 cents. 
This book presents in an able manner an in- 
quiry made by the author into the psychic 
powers of these small animals. It also con- 
tains an Appendix on the peculiarities of their 
olfactory sense. We heartily recommend it to 
naturalists, who will find considerable valu- 
able information in its pages. 

INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

December 20, 1904 

AND EACH BEARING THAT DATE 

[See note at end of list about copies of these patents.] 

Accordion lock, H. A. Trice 778,145 

Acid, producing salts of hydrosulfurous, A. 

Frank 777,fifl9 

Aix brakes in case of emergency, device for 

automatically applying, C. Parker 778,142 

Alarm, D. B. Coates 778,010 

Aluminium, etc., reducing, H. S. Blaekmore 778,100 

Automobile, V. Link 777,904 

Automobile sled, F. Walter 778,159 

Awl, sewing, A. M. Parker 778,066 

Axle, axletree, or the like, crank, C. H. T. 

Brink 778,109 

Balls, manufacture of golf, C. T. Kingzett.. 777,670 
Bandage supporter, catamenial, L. B. Gree- 

nan , 778,127 

Barber's chair, F. De Pontes 777,847 

Barn construction, J. J. Duttweiler 777,945 

Barrel, collapsible, A. A. Weeks 777,8711 

Barrel head fastening, Fay & Hill 777,887 

Basin holder, O. R. Applegate 777,996 

Battery, N. M. Watson 777,985 

Bearing, fluid pressure, .T. W. Macfarlane . . 777,682 
Bearings, device for excluding dust from, E. < 

Einfeldt 778,181 

Beater, mixer, and masher, S. B. Hillman.. 777,675 

Beet or cotton thinner, L. H. Ireland 777,788 

Bolt cleaner and lubricator, J. B. Hall 778,191 

Belt shifter, C. Gelnay 777,8411 

Bicycle locV, J. Hirschenfcld 777,854 

Billets, manufacture of, W. B. Hughes 778,195 

Bin. See elevator bin. 

Bit brace jaws, J. P. Bartholomew 777,657 

Bodv loop, M. Woodhull 777,875 

Boiler flru-box, R. Scheliga 777,763 

Boiler tube expansion plug, G. Peterson .... 778,068 
Boilers, tubular lire box for steam, W. N. 

Best 778,165 

Bolster, body, G. G. Floyd 777,721 

Bolt, Moore & Hart 777,686, 777,687 

Bolt thread cutter and wrench, combined, E. 

L. Coddington 778,115 

Book, loose leaf, G. II. Manger 777,798 

Book, loose leaf, W. E. .lenkinson 777,900 

Book, loose loaf, W. P. Pitt 778,070 

Book, manifolding check, J. H. Vesey 777,705 

Booking apparatus, A. Shedlock 777,699 

Boring bar, W. N. John 777,952 

Buttle capping machine head, G. H. Gillette 777,784 

Bottle case and carrier, R. Baermann 777,760 

Bottle making machine, J. Conde 778,209 

Bottle stopper retaining device, A. Mc- 

Teriien 778,20:1 

Brake shoe key blanks, machine for making, 

G. Fraser 777,893 

Brake shoe keys, manufacturing, G. Fraser. 777,947 

Bread, W. Biber 778,106 

Brick composition, fire, J. Anderson 777,995 

Briquet drier, continuous, C. M. Averj' .... 777,767 

Buckle, cross line, L. E. Crandall 777,940 

Buckle for harness, pad skirt, W. A. Heiss.. 778,034 

Building block, Ferguson & Kissell 778,024 

Burner, J. D. Green 778,188 

Burner cap, A. S. Lyhne 777,739 

Calculating machine, J. Mallmann 777,797 

Can controlling and separating apparatus. 

Fellows & Hopkins 778,022 

Can opener, Church & Smith 778,112 

Canister, C. A. Norvell 778,065 

Canopy support, turnback, I. E. Palmer ... 777,916 

Car bumper, W. V. Johnson 777,953 

Car coupling, F. Kaltenbach ": 778,042 

Car door fastener, F. J. Lerch 777,738 

Car door, sliding, Sullivan & Renshaw.... 777,819 

Car haul, L. J. Robb 777,747 

Car life-saving attachment, motor, B. Lev.. 778,198 

Car, mine, J. B. Bell 778,097 

Car part and making same, E. I. Dodds . . . 777,944 

Car, passenger, H. Romunder 777.810 

Car, poultry, Judson & Watson 777,732 

Car step, extension, J. A. Halbrook 778,190 

Car switch mechanism, street, J. H. Fitch.. 777,889 
Cars, cushioning device for safety attach- 
ments for, B. Lev 778,199 

Cars, flexible roller for safety attachments 

on motor, B. Lev 778,200 

Carburetor, F. J. Lotnammer 777,908 

Carpet fastener, C. R. Shaffer 777,813 

Carriage, doll's or child's, Lloyd & Knudson 778,201 

Carriage, storm, S. K. Landis 777.959 

Cash register, R. P. Thompson 777,982 

Cashier, mechanical, I. S. Dement 778,176 

Catamenial appliance, II. E. Scott 778,077 

Chair. See Barber's chair. 

Chair, F. De Pontes 777,941 

Chair foot lest, G. W. Archer 777,766 

Chair foot rest, S. B. Saffell 778,074 

Chair ratchet, automatic reclining, A. Pav- 

lish 777,745 

Check controlled apparatus, A. Satternrld . 777,923 

Check, non-erasable, Franklin & Sage 778,026 

Cigarette machine, Paul & Haitlieb 777,802' 

Clevis, O. O. Bergh 778,098 

Clock, alarm, W. E. Porter 777,864 

Clock electromotive device. D. Perret 777,974 

Clothes line pulley, Des Noyers & Vohl .... 777,717 

Clothes line reel, J. J. Walter 777,822 

Clothes line reel, A. R. Stevens 777,926 

Clothes line stretcher, C. Kirkbride 778,045 

Clothes pin, E. W. Sayle 777,751 

Clothes pounder, R. S. Sheldon 777,756 

Cluster socket, J, H. Dale 777,666 

Clutch, F. J. I.emlev 777,961 

Clutch, starting, J. F. Wilkinson 777,9811. 




"Star" 
Lathes 



Foot and 
Power 
Screw Cutting 



Automatic 
Cross 
Peed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFG. CO. 

~ - Water Street, 
Seneca Falls, N.Y., U.S. A. 




Pnnt anrl Pnuior and Tnrret I-athes, Pian- 
rUUl dllU rUWCI era, Shapers, and Drill Presses. 
SHEPABD LATHE CO.. 133 W. 2d St. Cincinnati, O. 




FRENCH— GERMAN 
SPANISH-ITALIAN 

Sjwken, Taught and Mastered 
Through t he 

LANGUAGE 
PHONE- 
METHOD 

Combined with 

The Rosenthal 
Common Sense 

Method of 
Practical Linguistry 

The Latest and Best Work of Dr. Richard S. Rosenthal 

YOU HEAR THE EXACT PRONUNCIATION OF 
EACH WORD AND PHRASE. A few minutes' practice 
several times a day at spare moments gives a thorough 
mastery Of conversational trench, German, Spanish- or 
Italian. 

Send for testimonials, booklet, and letter. 
International Language-Phone Method, 

HOt-C, Metropolis Bhlg., Broadway and 16th St., N.Y. 



We have never 
been asked 
to take an 
engine back. 

JAGER 
MARINE 
ENGINES 




areoficycietype; speed control approached by no other 

make; run smoothly and reliably at speeds varying from 

100 to 700 revolutions per minute. 

STANDARD SIZES: 
1 Cylinder, 3 h. p. 5 h. p. 3 Cylinder, 10 h, p. 15h.p» 
3 Cylinder, 7 h. \>. 10 h. p. 4 Cylinder, 14 h. p. 2 Oh. p. 

Orders are now being taken for spring delivery. Order 

early and avoid delay. 
CHAS. J. JACER CO., 166-8 High St., Boston, Mm. 



T5he Cushman Motor 

never disappoints. The least weight for the power 
developed makes it the Best Boat and Auto Motob 
on the market. The New 1005 Model is bet- 
. ter than ever, Th<- engine proper is valveless. The 
cylinder, water jacket and head are east in one 
piece, It is tlw simplest as well as the most 
efficient. Holds many speed records. Made 
Single. Double, Three and Four Cylinder, 
Prkesmake it economical. Cut shows 2 h. p. 
marine, weight 75 lbs. v>'e make Auto Mo- 
tors and Staiionary Engines. Catalog Free. 
Agents Wanted. 
CUSHMAN MOTOR CO. 
3030 N Street, - Lincoln, Neb., U. S. A. 




S LIGHT 

DYNAMO 

$26.50 

Other sizes 3 to 300 Lamps 

MOTORS 

from 1-16 to 20 H. P. 

Write lor Bulletin 

ROTH BROS. & CO. 

21 S. Clinton St., Chicago 




For Either. 







Hand j*. Power 

This machine is the regular hand machine sup- 
plied with a power base, pinion, countershaft, 
etc., and can he worked as an ordinary power 
machine or taken from its base for use as a 
hand machine. Length of pipe handled 
easily in small room. Illustrated catalogue 
—price list free on application. 



Ma«ttoe No. 18. 
Range -2)4-4 in. R. H. 



THE CURTIS & CURTIS CO., 

6 Garden St., Bbidgepoet, Conn. 




Capt. T. S.BALDWIN'S 

Air Ship "Arrow" 

wbich gave the remarkable 
exhibitions at The World's 
Fair, St. Louis, was pro- 
pelled by a tegular Curtiss 
Double Cylinder Air-Cooled 
Cycle Motor. Send for catalog 
or motor cycles and motors. 

G. H. Curtiss Miir. Co. 

Hammondsport, N. Y. 




22; Motors 

Headless Self-Contained 

It is as easily controlled a s a steam 

engine. Variable sparker. The 

only perfect moderate priced 

launch engine on the market. 

Let us convince you. Write 

to-day. 

(iraiit-Ferris Co., Troy, N.Y. 



EveryMechanicj 
Should Own It 

Montgomery & Co.'s Tool Catalogue! 

which is thoroughly up-to-date. 7G4§ 
pages and discount sheet. 
Sent by mail for 25 cents. 

MONTGOMERY & CO., 
105 Fulton St., New York City.^ 



T «T00L 

CATALOGUE 



Catalogue N!2I 




For Business or Pleasure 



Model 36— Light Speed Road Wagon 
Price $900, without top 



PURCHASE 




Highest Attainment Automobile Construction 

Write for Catalog 

POPE MOTOR. CAR. COMPANY 

Waverley Department India.naLpolis, Indiana 
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TTTa 
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/s f/iG minute hand on an 

ITIid/N watch 

I Every Elgin Watch is fully guaranteed. All jewelers have 
I Elgin Watches. "Timemakers and Timekeepers," an illus- 
I trated history of the watch, sent free upon request to 

1 Elgin National Watch Co., Elgin, III. 
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The Constitution of Portland Cement 


is chemically and physically discussed in 
SCIENTIFIC AMERICAN SUPPLEMENTS 
1.510 and 1511. Price 10 cents each by 
mail. Order from your newsdealer or from 


MUNN &, CO. 361 BROADWAY, NEW YORK 



Coal briquets, making, J. W. Barnes 778,096 

Coffee scouring and polishing machine, C. 

Abele 777,877 

Collapsible box, C. F. Ramsay 777,695 

Collar, horse, H. A. Fonteine 778,184 

Collar stretching machine, J. A. Taylor .... 778,156 

Composition, H. J. Livingston 777,794 

Concentrator, \V. L. & F. S. Card 777,838 

Control system, E. R. Carichoff 777,88:* 

Converter, reversible, 0. Raapke 777,740 

Conveying apparatus, T. S. Miller 777,685 

Cooler or condenser, also applicable for use 
as heater or evaporator, Grouvelle & 

Arquembourg 778,189 

Corn-husking machine snapping rolls, L. 

Holland-Letz 778.040 

Corn silker, F. S. Ulery 777,930 

Cotton picking apparatus, B. R. Heyward 777,897 

Couch, extensible box, F. Linsmayer 777,965 

Coupling device, auxiliary, S. G. Thomson 777,928 

Coupling shank, Hickey & Wickens 777,785 

Culvert, C. W. Carter 777,714 

Cupel, J. C. Fox 777,725 

Curtain fixture, II. H. Forsyth 777,724 

Curtain fixture, E. E. Whitmore 777,702 

Cut off actuating mechanism, P. B. Clarke.. 778,113 

Cycle hub, E. Sachs 777,811 

Cycle, motor, E. Robion 778,148 

Cycles, etc., adjustable throw-crank for, 

J. Ritscher 778,147 

Cylinder lubricator, C. B. Allen 777,765 

Dehorning implement, cattle, J. H. M. Forck 777,668 

Demijohn, W. E. Brown 777,713 

Dental separator, R. Walker 777^821 

Derrick and excavator, combined, C. Bishop 777,834 
Diamond cutting machine, J. de Miniszewski 778,059 

Display article, H. Wilcox 778 208 

Display card holder, F. W. Bird 777058 

Display card holder, C. C. Goetz 778,029 

Display card, jewelry, Webster & Cadwell 777*823 

Distribution system, J. B. Taylor 777,860 

Door operating appliance, F. L. Brewer . . 778 103 

Draft tree, H. T. Reeder 778^072 

Drafting instrument, isometric, P. Barnes 777^770 

>i'a wers supporter, I. Blum 777^879 

Prler, J. J. Murphy 778003 

Dust arrester, G. A. Sager ....... 778^075 

Dye and making same, anthraquinone, Hepp 

& Uhlenhuth 77s 036 

Dye, compound, Dehoff & Wessbecher. . ' '. ! \ 778175 
Dynamo for train lighting, J. F. McElroy.. 777857 
Educational chart exhibitor, M. Wilson 778 092 

Egg case, O. Phillips 778*148 

Egg case, folding, Brockschmidt & Ryan.. 777*775 

Electric battery, W. H. Gregory 777851 

Electric discharges, device for projecting 

air against, E. E. Werner 777 991 

Electric furnace, H, M. Howe 778194 

Electric machine brush holder, dynamo E 

Woehr ' 777,709 

Electric motor controlling system, H. H 

Cutler 777 77R 

Electric switch, W, J. Murray! ......". 777801 

Electric switch, Lloyd & White 778*055 

Electrical machine, static, C. F. Birtman 777*833 

Electricity meter. A. Blanchet 778'l01 

Electromagnetic apparatus for operating re- 
ciprocating mechanisms, ,T. Felngold... 778 021 
Electromotors and for regulating purposes 
apparatus for automatically starting, 

J. J. Thoresen ' 777 759 

Elevator bin, J. A. Jamieson [ 777J730 

Elevator hoisting mechanism, H. Rowntree 77s'o73 
Enameled plates in position, means for se- 
curing. B. Banning 777 $%$ 

Engine. See Gas engine. 

Engine, T. Officer 777,914 

Engine controller, steering, J. M. Gray...! 778*,180 

Engine ignition dynamo, gas, J. Reek 778140 

Eraser cleaner. W. Collins 778,170 

Eyeglass fastening. F. Michel 778^057 

Eyesight testing device. W. H. Ely 777^886 

Fabric handling mechanism, C. J. Bellamy 777,934 
Fares by ticket, system for collecting rail- 
way. R. F. Carr 777 002 

Farm gate, A. M. Hall 777 6174 

Fastening device, E\ Perlich 777973 

Faucet, self closing, W. Webber 777,872 

Feather treating machine, F. A. Huehn.. 777,729 

Fertilizer distributer, E. J, Corser 778,013 

File case, account hook. Fiala & Goelz 777*720 

File, document, T. E\ Brown 771,881 

Fire escape, O. Lampe 777^735 

Fire extinguishing apparatus, automatic, J. 

Eiddes 777, 8rs 

Fluid from saturated material, device for 

extracting, W. S. MacHarg 777,796 

Fluid pressure brake. A. A. Kent 778.044 

Foot rest, A. P. Taliaferro 777^820 

Forceps, I. O. ATullison 778,062 

Foundry oven, ,T. Eisner 778,121 

Frying machine, cruller, J. Harrison 778,032 

Furnace, W. Simpkin 777 R14 

Furniture pad, L. Staoles 777,700 

Gallery lift tubes, making, W. A. Painter 778,141 

Garment hanger, J. A. Carlson 778.007 

Garment supporter, W. B. Streeter 777818 

Gas, apnaratus for the manufacture of, H. 

S. Elworthy 77^ R4R 

Gas burner, Briggs & Falwell 778^104 

Gas danger signal, automatic., P. A. Ketter- 

ing 777,077 

Gas engine, A. M. Sweder 778,154 

Gas fitting or stove, H. H. Clark 777.004 

Gas generator, acetylene, T. E. Lewis.... 778.052 

Gas, making, V. G. Anple t 777,829 

Gases, anoaratus for the treatment of, E. 

E. Werner 777.987. 777,989, 777.990 

Gases from air, generating, E. E. Werner 777. 9S8 

Gate, E. ,T. Ingwersen 778,197 

Gates, fastener and tension device for frame- 
less, E. Mast 777.800 

Gear, reversing, F. C. Hirsch 77S,0:*8 

Oear, variable .speed, C. Monin 777,740 

Gin attachment^ saw, R. W. Power 778,071 

Girders for structures of cement, concrete, 
or the like, system of metallic, G. A. 

Parent 777,742 

Glass cutter, N. Fells 778,023 

Glass, making translucent opal, J. Kemp* 

ner 777.734 

Glass shaping apparatus. D. C. Ripley. . . . 777,800 
Glassware making machine. O. M. Zurn . . . . 777,876 

Gold separator, T. Pollock 777,HfW 

Governing apparatus, engine, H. F. Fullagar 778,125 
Governor cut off, steam engine, H. Dam- 

erell 777,846 

Gown, nursing, R. T. Coyle 778,014 

Grain binder, duplex, P. P. Color 778,011 

Grain decorticating and grinding machine, J. 

H. F. L. Hartmann 778,193 

Grain drill, H. J. Case 778,009 

Grate, H. F. Landenhop 778,030 

Grate, J. Demarest 778,118, 778,119 

Grate bar, II. Budd 778,106 

Guns, single trigger for double, ,T. J. Mur- 
phy 777, 688 

Halogen-tertiary-butyl alcohol, making, Aid- 
rich & Beck with 777,712 

Hammer, A. G. Witmer 778,093 

TTammer, electric, W. F. Wagner 778,200 

Hammock and hammock chair, convertible, 

tt. A. Randall ._. 777,919 

TTandlo end piece and loon, T. ,T. Moore.... 778,000 

TT anger. See Garment hanger. 

Harrow or cultivator tooth fastener, C. H. 

Butts 778,108 

Hat elasn, C. F. Carlson 777,777 

Hat bead rest. F, Jaeger 777,676 

Hay loader, IT. Siegert 777,925 

Hay rake and stacker, O. B. Mann 778,056 

Heat, device for effecting the radiation of, 

Hanscom & Prior. . . 777,853 

Heater. P. Doran 778,016 

Heating apparatus for buildings, hot water, 

A. H. Freericks 777.894 

Heating f urnacp, .T. H. Haskins 777,728 

Hinge, blind. J. H. Poole 778,144 

THnge, double acting spring, O. E. Halin 777,673 

Hitching device, G. K. D. Holland 778,039 

Hoist controlling mechanism, .T. J. Jordan 777,903 

Hoisting apparatus, W. H. Jessup 777,790 

Hoisting mechanism safetj' device, Burkart 

& Williams 777,661 

Hoop end fastener, J. P. Chaplin 778,840 

Horseshoe, J. Messinger 777,084 

Horseshoe, J. M. Loper 777,967 

TTose supporter. C. J. White 777,874 

nulling mo chine, N. E. Alman 778,094 
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The prime requisites of a 
perfect underwear are : 
Healthfulness, Durability, Fit, 
Finish. "Jaeger" possesses 
these in a pre-eminent degree. 
Hence its unique distinction as 
a household word in the land. 

Recommended by leading 
physicians everywhere 

Booklets and Samples Free. 
DR. JAEGER'S S. W. S. CO.'S OWN STORES; 

New York • i 3o6 Fifth Ave. 
New vorK . j I5? Broadway 

Brooklyn : 504 Fulton St. 

Boston : 230-252 Boylston St. 

1'hila. : 1510 Chestnut St. 

Chicago : 82 State St. 

Agents in all 

Principal 

Cities. 



ON THE .LEVEL ' 

You see in an instant iust "where" ; 

work is out by using tno "W.hich Way" I 

h Pocket Level. Size of a silver dollar, %-in. I 

f (hick, neatly nickeled. Sample for twenty- I 

five 2-cent stamps. PW Caliper catalog free. I 

E. ft. SMITH, Cot.l-mea, Fa., U. S. A. | 

* Liberal Inducements to Agents. 




NOW READY 

Bound Volume 

OF THE 

SCIENTIFIC AMERICAN 
BUILDING MONTHLY 

VOLUME No. 38 
July to December. 1904 

A Monthly Magazine of Domestic Archi- 
tecture Sumptuously Illustrated 

308 Illustrations 6 Covers in Tint 

136 Pages 

PRICE OF SEMIANNUAL VOLUME 
$2.00, POSTAGE PAID 

SPECIAL FEATURES 

,fc Kildysart," the Country Seat of Daniel O'Day, 

Esq., Deal Beach, N. J. 
The House of Henry W. Poor, Esq., Tuxedo, N. Y. 
The Country House of Stanford White, Esq., St. 

James, L,. I., N. Y. 

"Dreamwold," the Estate of Thomas "W. Lawson, 
Esq., Egypt, Mass. 

The House of Herman B. Duryea, Esq., Old West- 
bury, L. I., N. Y. 
The House of Mrs. Richard Gambrill, Newport, R. I. 

The Building Monthly aims to help its 
readers to better building. The illustrations re- 
produce homes and other structures of the highest 
grade and of varying costs. It seeks to interest the 
architect, the house owner, the real estate promoter, 
the home maker, and the builder. It stands for the 
good and the true and the beautiful in the art. Its 
series on " Notable American Houses " describes 
and illustrates with great wealth of illustrations 
the more important of the best large houses re- 
cently built in the United States and brings its 
readers in immediate touch with the most im- 
portant work of the leading architects of the day. 
Its descriptions of houses are brief but compact 
with information. Its departments constitute a 
41 review of reviews" summary of current comment, 
suggestion and help in all matters relating to the 
construction of the home, its decoration, equipment, 
and use 

Editorial Articles: "Sad Architecture," "Ar- 
chitectural Ideals," " The Porch and Its Uses,* 1 
*' French Architecture in America." "The Old Time 
Garden, " " The Beauty of Architecture." 

Departments: "The Household,'* ( *The Gar- 
den," "The Country House," "The Chimney," 
"The Camp," "Cooling Notes," "The Nursery," 
" Ventilation," " Civic Betterment." " Heating 
Talk," "Sanitation," "New Books," "The House," 
"Fire Protection," "The Kitchen,** "The Flat," 
"Stable Lore," " Furnishings," " Plumbing,*' "The 
Foreign House," "New Building Patents," "Pub- 
lishers' Department." 

Volume XXXVIII, July to December, 1904, price 
$2.00. Six covers in tint and three hundred and 
eight illustrations. A rich conspectus of interesting 
notable houses. Many fine estates are treated with 
ample fullness. The discussions of current archi- 
tectural themes are of permanent Value and of 
unusual interest. 

FOR SALE BY 

MUNN & COMPANY 
No. 361 Broadway, New Yorh City 

AND Al-L NEWSDEALERS 



Humidifier or air moistening apparatus, S. 

W. Cramer 778,172 

Hydraulic press, O. Philipp 777,975 

Hydraulic pressure apparatus, .T. W. Braiii- 

well 778,1 US 

Hydrocarbon burner, E'. T. Currun 777,b't>5 

Hydrocarbon burner, O. D. Armstrong.... 7V<\yvi7 

Hydrocarbon furnace, E. W. Jackson 777,78!) 

Hydrogen generator, H. M. Elworthy 778,182 

Ice cutting machine, F. J. Iteinhold 777,976 

Indicator connecting snap, automatic, E. 

G. Taylor 777,758 

Injector, M. Erfurt 778,122 

Insulated joint, Weber &, Holbrook 777,707 

Insulator, electric, C. Booker 778,005 

Iodoxy compound and making same, A. 

Liebrecht 777,962 

Irrigating machine, W. W. Smith 778,081 

Jar or glass closure, Bonig &, Pohr 778,'004 

Jaw coupling, L. , Jr., & L. Scheib, Sir. . 777,752 

Kiln, Booth & Oroshind 777,980 

Knitting machine striping attachment, cir- 
cular, W. T. Barratt 778,164 

Ladle, R. H. Stevens 777,927 

Lamp, J. C. & J. W. Aschenbuch 777,998 

Lamp and switch, incandescent electric, 

G. Sweetser 778,155 

Lamp bulb base, electric, G. P. McDonnell 777,741 
Lamp burner, tubular wick, W. C. Quigley 777,694 
Lamp> cover, automobile, H. S. Tompkins.. 777,983 
Lamp lighting system, hydrocarbon, G. 

Washington 777,871 

Lamp or stove for lighting or heating pur- 
poses, J. A. Martin 778,137 

Lamps, means for igniting street or other, 

P. D. Muvlwyk 778,139 

Lap robe, Ff H. Wilkes 777,825 

Lasting tacks, machine for pulling, H. Lyon 777,795 

Latch, C. A. Paul 777,743 

Leaf turner, F. Hoffman, et al 777,786 

Ledger, J. Barker 777,931 

Ledger or binder, Barker & Wanfield. . . . 777,932 

Level, spirit, D. A. James 778,130,778.131 

Leveling rod, W. B. Shropshire 778,080 

Lever, lock, W. S. Graham 778,185 

Lifting jack, W. Terry 778,085 

Liquids, apparatus for heating or steriliz- 
ing, J. Willmann 777,826 

Lock, J. II. Dieringer 777,885 

Lock locking device, permutation, F. Dues- 

terwald 778,018 

Locomotive, E. I). Priest 777,805 

Locomotive, electric, E. D. Priest 777,693 

Loom warp stop motion, A. A. Johnson.... 778,132 

Lubricator, Tomlinson &, Starr 778,087 

Mail box, etc., M. B. & H. S. Mills 777,970 

Mailing tube, F. W. Bettis 777,771 

Mandrel for cone winders, expanding, R. B. 

Easton 777,780 

Marble shooter, A. Kjellman 778,040 

Marker, land, J. Millar 778,058 

Measure, tape, L. Obermeier 777,913 

Measuring and delivering material, machine 

for automatically, J. Kellington 778,043 

Medical or like capsules, apparatus for the 

manufacture of, R. Paul 777,744 

Memorandum receptacle, W. L. Lindsley. . 778,053 

Metal bender, J. H. Van Derbilt 778,158 

Metals, apparatus for indicating the mag- 
netic condition of heating, G. W. Sar- 
gent 777,750 

Meter, A. Fleeger 777,781 

Meter, Cox & Pratt 777.844 

Mine gate, N. K. Bowman 77^.8*i5 

Miter and saw guide, hand, IT. S. Dotts.. 778,178 

Mixing mill, rotary, A. & A. Simon 777,757 

Molder's box, W. J. Wood 777,994 

Mortising machine, hand, J. J., T., & G. E. 

Bradbury 777,659 

Motion transmitter. E. J. Christie 777,663 

Motor starter, E. R. Carichoff 777,839 

Mower divider shoes, swath board for, L. 

M. Jones, et al 777,731 

Mowing machine grain lifting attachment, 

Kane & Burkhardt . . 777,733 

Music chart, F. C. Kruschke 777,793 

Music roll for mechanical musical instru- 
ments, G. R. Kolly 777,956,777,957 

Music sheet, F. Taft 778,205 

Musical instrument tuning head, W. Henzi. 778,129 

Nail making machine, E. Perkins 777.917 

Neckwear, W. H. Hart, Jr 778,033 

Net, fly. Erdmann & Kootz 777.94U 

Nut and bolt lock, R. E. Burks 778.107 

Nut lock, M. Graffius 778,030 

Nut lock, Todd & Sansberry 778,157 

Gat hulling machine, D. W. Brown 777,880 

Oil burner, Lassoe & Lovekin 777,680 

Oil can, R. P. Frazer 777,670 

Oil cup, C. F. Tucker 778,704 

Ordnance breech mechanism, Dawson & 

Buckham 778,174 

Ore concentrator, I. A. Cammett 777,837 

Packing, J. Badeker 777,655 

Pail cover, G. J. Johnson 777,791 

Paint mill scraper device, F. J. Farrell .... 778.020 

Paper holder, roll toilet, W. T. Sterling 777,981 

Paper, etc., machinery for cutting and fold- 
ing, E. H. Oottrell 777,884 

Paper, etc., perforating machine, R. T. 

Brooks 778,006 

Paper surface finishing machine, C. W. Gay 778,126 
Paper weight, pencil sharpener, etc., com- 
bined, C. A. Root 777,978 

Paraffining machine, F. Ladewig 778,049 

Pattern, A. Muellerweiss 778.061 

Pavement for roads, etc., F. J. Nash 777,862 

Pencil sharpening machine, J. A. Jones.... 777,792 
Photographic developing apparatus, W. 

Thomas 777,701 

Photographic negatives for the gelatin relief 

process, apparatus for mailing, P. Brosig 778,105 

Photometric apparatus, E. Thomson 777,867 

Piano sounding board, C. B. Clemons 777^939 

Pipe wrench, M. L. Biehler 777,772 

Pipe wrench, J. J. Layton 778,051 

Placket fastening, H. D. Stimson 777,816 

Plaiting machine, N. De Witta 777,943 

Planter, J. D. Schofield 777,754 

Planter, H. J. Cordle 777,842 

Planter, check row corn. J. B. Carter 777,938 

Planter, corn, F. P. Callahan 778,109 

Planter, corn, Muth & Gulp 778,138 

Plow, wheel. H. H. Boenker 777,935 

Pnemnatic despatch tube apparatus, E. A. 

Fordyce 777,723 

Pneumatic tube upward discharge terminal, 

D. H. Jackman 777,899 

Potato digger. J. & W. Reuther 777,806 

Press. See Hydraulic press. 

Press wheel, gang. W. Fetzer. 778,123 

Printing and stamping press, color, II. Fomm 777,722 

Printing machine, C. W. Houghton 777,898 

Printing machine register device, Falla & 

Barrett 777.849 

Pulley, adjustable. W. P. Gray 778.187 

Pulverizing machine, S. Hughes 777,787 

Pulveriz'ng mill, A. J. Sackett 777,922 

Pump, .T. Willmann 777,827, 777,828 

Pump, S. Sears 777,924 

Pump, E. Frei 778,027 

Pump, hand. C. W. Manzel 777,969 

Pnmp, .metal, C. Vellhio 777,870 

Piinn stand, J. M. Allen 778,163 

Punching or other machines, detachable key 

hank for. M. C. Indahl 778,196 

Pyrites, apparatus for treating, W. B. 

Simons 778,149 

Radiator tubes, machine for making, F. H. 

Stolp 777,817 

Rag picker, Bredannaz & Follin 778,102 

Rail heating furnace, portable, G. A. A. 

Culin 778,117 

Rail joint, P. Peterson 778.069 

Rail tie, J. Heltzel 778,035 

Railway bond, H. M. Bellows 778,002 

Railway gate, E. Whitaker 778,161 

Railway grip, cable. W. O. Gunckel 777,852 

Railway switch, G. M. Riley 777,977 

Railway switch, Carroll & Fleming 778^008 

Railway switch, automatic, C. Lee 777,960 

Railway tie, W. W. Fowler 777,782 

Railway tie, R. B. Campbell 777,882 

Railway tie, V. E. Randall 777,920 

Railway track structure, J. M. & J. W. 

Kincade 777,958 

Razor stropper, A . H. Fleming * . 777,667 

Refrigerator, G. Geraci 777,895 

Rein holder, T. Bond, Sr... „ .. eo .. . . . 778,167 




e tlie standard 
for Accuracy, 
Design, Woi'ktn unship and Finish. 

Sbnd for Free Catalogue No. 17B, of up-to-date tools 
for mechanics. 

The L S. Starrett Co.. Athol, Mass.. U. S. A 



/—WARREN'S 

■ Natural 'Jlsptiali Sand Surfaced 

1 Warren ( 



ROOFING J-%^r, 



finished gravel roof. Conies 
ready to lay in rolls of 108 
square feet. Write for sam- 
ple, ck-cular and prices. 

Warren Chemical and Mfg. Co- 1 8 Battery PI., Hew York 






KLIP 

KLIPj E 

1 g^ *-■ At your 
J.O dealers' 

or by mail. 
The most 
perfect and 
compact pock- 
et man icure 
ever invented. 
Trims, files, 
cleans perfect- 
ly. Simple, 

strong and j& Send for the book 1 
durable. ,^f to care for the hands £ 

nails, five 2C stamps.. iiheorig- 
' German silver Klip Klip, 25c] 

KLIP-KLIP CO. 

556 Clinton ave. 

The Klip-Klip Jr Qper 



Rochester. N. V, 




ARTESIAN 



Wells, Oil and Gas Wei I s drilled 
by contract *o any depth f rom50 
to 3000 feet—* We also manufac- 
ture and rurofsh everything re- 
quired to diill snd complete 
same. Portable Horse Powef 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY OOh 
136 Liberty Stseet. new ¥or.K, U.S.A. 




Kerosene Oil Engine 

Nothing but Kerosene Oilto run it 

Simple, Sate and Efficient. Needs little 
attention, is less likely to get out of 
order, and is cheaper to run than anv 
other enaine manufactured. Economi- 
cal and Easily Operated. 

International Power Vehicle Co. 

Stamford, Conn. 



CASTINGS 



IKON, BRASS 
<& ALUMINUM 



HIGHEST GRADE ONLY 

We make a specialty of Cylinders,. Casings, etc., 
and supply some of the most critical automobile and 
engine concerns. Send patterns or drawings for 
estimate. We guarantee satisfaction. 

RACINE BRASS & IRON CO., Inc. - Racine, Wis. 



HOW FAR DO YOU 
WALK IN A DAY? 

Did it ever occur to you that perhaps you 
walkedmiles just going around your home, 
shop or office? Perhaps you'd like to know. If 
so, get a Pedometer. A Pedometer is an in- 
genious affair that goes when you go and 
stops when you stop. This instrument has 
heretofore cost from ten to fifteen dollars. It 
is not a toy, but an accurate and valuable 
recorder of distances. 

YOU CAN GET A E" D FFI 

PEDOMETER T Ktti 

by sendiug us $1.00 for a year's subscription to MODERN 
MACHINERY, our monthly magazine, which will keep you 
posted on the great progress which is being made in the ma- 
chinery world (and if you would keep abreast of the times you 
must read MODERN MACHINERY), interestinglywritten, well 
illustrated. Sample Copv< 10c; $1.00 per year — and a Pedometer, 
FREE. Subscribe Now. 

MODERN MACHINERY COMPANY. 
81 3 Security Building, CHICAGO, ILLINOIS 




AERIAL NAVIGATION.— THEORETT- 

cal and Practical Discussions. Pictures and descrip- 
tions of actually-built dirigible balloons and aeroplanes 
will be found in Scientific American Supplements 
1.161, 1149, 1150, 1151, 1404, 1405, 1413, 
1455. Price 10 cents eaeh. by mail. Munn & Co., 
361 Broadway, New York City, and all newsdealers, 

A Desirable Holiday Gift. 

DRAPER'S 

Recording Thermometer 

Traces automatically a correct and 
continuous record in ink of the tem- 
perature on a graduated weekly chart. 

Standardized and fully guaranteed. 

THE DRAPER MFG. CO. 

152 Front St., New York 
Makers of Recording Instruments. 




U 



Current Wheels; Their Use In Irrigation" 

are described in Scientific American Supplements Nos. 1509, 1510, 1511 and 1512. 
This series of articles constitutes a valuable monograph on water-wheels. The 
author explains simply and clearly, with the assistance of many drawings, how 
the most approved types of water-wheels are constructed and operated 
The price of these Scientific American Supplements is Ten Cents Each 
by mail. Order from your newsdealer or from 



MUNN & COMPANY 



36 I Br. 



. d w &. y , New York 



■^ 



PRACTICAL ARTICLES ON 

Ex p erimental 
Electro = Chemistry 

By N. MONROE HOPKINS, Ph.D. 

Assistant Professor of Chemistry in the George Washington 
University, Washington, D. G 



ARE ArPEARING IN THE 



Scientific American Supplement 



The articles are specially prepared for us. They 
describe simply and clearly experiments in 
electro-chemistry with easily constructed ap- 
paratus. Intelligible and lucid drawings and 
photographs accompany the articles. The en- 
tire series, when complete, will constitute a 
splendid manual of electro-chemistry. 
The instruments described have been used by 
the author in making the experiments that we 
explain, so that every student may be assured 
of their operativeness. Thus far the articles 
have appeared in Scientific American Sup- 
plements 1509, 1511, 1513. 
Each number of the Supplement costs 10 cents 
by mail. Send us $5.00 for a year's subscrip- 
tion and be sure to receive all the papers con- 
taining the articles. 

MUNN & CO., Publishers & J> 361 Broadway, New York 
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Scientific American 



December 31, 1904. 



Bookkeeping Simplified 

CQfl 4nv CQ Rfl The course of personal instruc- 
OOU IUI h>U,JU. tion in bookkeeping for which 
we charge $30 can now be had in book form, 36a pages, 
cloth bound, for $3.50, and it is so complete and exten- 
sive that it has prepared over 3,000 persons for positions, 
some making from $1,500 to $5,000 per year. It explains 
all latest business methods of opening, conducting and 
closing books of any kind of business, makes trial bal- 
ances, etc., and is easily understood. Sixty -six-page 
booklet ma -led on receipt of 2-cent. stamp. 
A. WRIGHT A CO., 148 W. 14th St., New York City 



™e FINSEN 



LIQHT 
TREATMENT 



CURES ECZEMA 



T F you have eczema or any skin 
x disease or know of anyone 
afflicted, write for our 80-page 
boob. It is Free. It describes 
this wonderful treatment indors- 
ed and endowed by the rulers of 
four nations and tells how you 
can be cured. No operation, 
medicine or pain. Gives photo- 
graphs of cured patients. We 
cured O. H. Hanson. 44 So. Clark 
St., Chicago. A. Vang, Leernan, 
Wis., R. F. D M No. 31-both of 
eczema. 

The Finsen Light Institute of America 




PROF. NIELS R. FINSEN 



Suite D. 



78 State Street, Chicago. 




The 05C 

Engine £* : vg^^-:-?«7"' 

Qw-m 
jlif 



lNuINlS 



Economical Power 

In sending out their last specifications for 
gasoline engines for West Point, the U. S. 
War Department required them "to be 
Olds Engines or equal." This speaks vol- 
' umes for our engines. It means they excel all 
others or the U. S. Government would not de- 
mand them. 

They are the horizontal type, 2 to 100 H. P., 
I and are so simply and perfectly made that it re-j 
1 quires no experience to run them, and 

Repairs Practically Cost Nothing. 

Send for a catalogue of our W izard Engine, 2 i 
^to 8 H. P. (spark ignition system, same as in^ 
the famous OldsmobileJtlie most econom- 
ical small power engine made; fitted 
with either pump-jack or direct con- 
nected pump; or our general cata- 
logue showing all sizes. 

w 0lds Gasoline Engine Works, 
Lansing, Mich. 



" We Analyze Everything " 

AT REASONABLE RATES 

Should you want to know wbat is contained in* any 
preparation or product, address 

THE ELLSWORTH LABORATORIES 
Max II, Slimmer, Ph.D. 

Suite 406, Ellsworth Bldg., Chicago 



A.W. FABER 

Manufactory Established 1761. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WK1TINW SLATES, INKS, STATIONERS 
nUBBER GOODS, RULERS, ARTISTS' COLORS. 

78 Reade Street, New York, N. Y. 

GRAND PRIZE. Highest Award, PARIS. 1900. 



The Latbrop Portable Buildings 




Summer Cottages, Camping 
Houses, Automobile and Poul- 
try Houses, made in wood or 
galvanized iron The lightest, 
strongest, most durable and 
quickest erected : also Port- 
able Fences. Free Catalogue. 

LATHROP MFG. CO. 

Central Ave., Rochester, N. Y. 



Guts, Burns, Bruises, Sores, Etc, 




At all dealers or 10c. and 25c, 

Slilpho-Xupthol Co., 15 Haymarket Square, Boston, Mass. 

Sold in N. Y. City by Acker.Merrall, Macy, feie gel-Coo per. 




$12.80 

GEO. 



The Wooden Hen 

and 200 eggs will start you in a 
pleasing and profitable business 
raising poultry. Hundreds of 
men and women make good 
money raising chicks for early 
market. Why not you? Write 
for free catalogue. , 

STAHL, Quincy, III. 




Sq\ia.bs PaLy fe 1 

Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for ponltry men,. 
farmers, women. Send for I^REE 
BOOKLET and learn this immensely 
rich home industry. 



Plymouth Rock Squab Co., 



I Atlantic Ave., Boston, Mass. 



UNIVERSITY. 
SHOE 

( Trade- Mark. ) 

Heaviest oily grain leather— tan col- 
ored. Watertight construction. Com- 
fortable and n early indestructible. 
Send for pamphlet. 

J. P. TWAIIDELL, 
1310-1212 Market St., Philadelphia 




Bice hulling and tfeciKtl eating machine R. 

W. Welch 77T.9S6 

Rifle back sights, wind gage for, Thorney- 

croft & Farquhar 777,929 

Rivet or stud, tubular, G. H. Brabrook . . 777,937 
Road or pavement, i\ J. Nash. .777,858 to 777,861 

Rope or cable clamp, J. P. Krebs 778,048 

Rotary engine, W. I. Philer 777,692 

Rotary engine, S. Kapkin 777,968 

Rotary engine, compound, D. C. Wiest.... 778,091 
Rotary explosive engine, W. I. Spangler.... 778,082 

Rotary motor, J. M. Benjamin 777,832 

Rubber boot or shoe, H. 0. Mason 777,683 

Rule, folding, Evans & Tarker 778,019 

Sad iron folding device, W. Strauss 778,083 

Safety pin, B. T. Poole 777,804 

Sap spout and cover, G. H. Grimm 778,031 

Sash fastener, wedge, S. S. Bell 778,001 

Sawmill hog, H. G. Dittbenner 777,779 

Sawing machine, wood, B. D. King 777,678 

Screen, S. W. Traylor 777,702,777,703 

Seal, lock, A. E. Wilson 777,708 

Seal lock, J. J. Russell _. 777,749 

Seal, self-locking, E. Tyden 777,868,777,869 

Sealing cans, crimping tool for, M. Mauran 777,909 

Segmental rack, W. H. Voss 777,706 

Sewer, Leopold & Hoover 778,135 

Sewing machine shuttle raceway support, 

W. A. Mack 778,202 

Shade adjuster, window, E. T. Fry 777,671 

Shade holder, window, I. S. Sherwin 778,079 

Sharpening machine, rotary cutter, N. K. 

Skow 778,151 

Shears, W. E. Wahlin 778,OSs) 

Sheets, machine for folding and interfolding 

single or superposed, S. Wheeler.... 777,761 

Ship's hatch, E. C. Akers 777,878 

Shoe tip gage, M. Cook 778,171 

Signal system, automatic, J. R. Walsh.... 777,760 

Signaling mechanism, R. Herman 778,037 

Skin stretching frame, J. M.' & D. F. Harri- 

gan 778,192 

Skirt lifter, P. Brune 777,660 

Skirt supporter and waist retainer, J. Hag- 
land 777,896 

Sleigh, A. P. Linn 778,054 

Slubbing, intermediate, or roving frame, W. 

H. Rhodes ". 777^596 

Smoke box front protector, W. P. Kelley.. 778,134 

Snare tip, D. C. Dennett 777,716 

Solder for aluminium or aluminium alloys, 

Fortun & Semprun 778,025 

Soldering iron, A. A. Ackerman 777,711 

Spanner or wrench, J. Mohlig 777,910 

Speed regulator, J. E. Johnson 777,902 

Spinning and twisting machine bands, ma- 
chine for making, T. A. Sizemore 778,150 

Spinning frame separator mechanism, H. G. 

Beede 777,831 

Spinning machine, H. A. Owen 777,915 

Spinning machine stop motion, ring, J. Pois- 

son 777,918 

Spokes, device for forming shoulders on, E. 

Einfeldt 778.180 

Sprinkler head, automatic, C. B. Garrett.. 777,783 

Stamp, hand, T. S. Buck 777,836 

Stamp, time, W. I. "Follett 777,890,777,891 

Starch and making same, soluble product 

from, Cross & Traquair 778,173 

Steam generator, T. Langer 777,736 

Stem holding and cutting shears, C. Paff . . 778,140 

Stirrup strap, L. P. Wellmann 778,090 

Stock tank, I. B. Hnenergardt 777,950 

Stone saw, J. F. Neher 777,690 

Stove leg, J. Jewell 777,901 

Street sweeping machine, O. Schumann.... 778,076 
Stud for sew on fasteners, T. R. Hyde, Jr. 777,951 
Study of languages, means for facilitating 

the, H. Cannon 778,110 

Sulfur trioxid, making, H. S. Blackmore 778,099 

Swingletree, D. H. Brazell 777,774 

Switch, W. R. Findly 778,183 

Tag, laundry, W. M. Clawson 778,114 

Taximeter or fare indicator, B. Schneider 777,697 
Teaching embroidery, diagram system for, 

E. C. Wulle 778,162 

Telegraphic key, J. E. Pearson 778,067 

Telegraphy, T. B. Dixon 778,177 

Telegraphy, multiplex, T. B. Dixon 778,120 

Telephone call register and time indicator, 

D. A. Yoder 777.764 

Telephone chair, G. J. Just 777,954 

Telephone system and apparatus, E. E. Ries 777,807 

Telephone- transmitter, E. E. Ries 777,808 

Theater" appliance, H. A. Shaules 778,078 

Thill coupling, V. B. & L. Neal 777,689 

Thill, vehicle, H. P, Baltzer 777,830 

Tie, T. S. Newton 778,064 

Tire, J. Sullivan 778,153 

Tire, pneumatic, J. F. de Savignac 777,979 

Tire, pneumatic, P. Magnus 778,136 

Tire shield, R. B. Ayres 777,708 

Tire valve, G. H. F. Schrader 777,812 

Tire, vehicle wheel pneumatic, Fenner & 

Trash 777,719 

Tires, puncture proof cover for pneumatic, 

J. D. Dobelman 777,718 

Tobacco smoking pipe, J. C. Gable 777,948 

Tool, pneumatic. J. A. Lindstrom 777,681 

Toy, M. L. Wicks, .Tr 777,992 

Toy savings bank. F. A. Lane 777,906 

Track, elevated, W. A. Law 777,737 

Traction motor, E. A. Wheeler 777,824 

Train system and apparatus therefor, high 

speed, T. H. Patenall 777,971 

Train system and apparatus therefor, high 

speed oermissive, T. H. Patenall 777,972 

Tray, S. Rubin 777,921 

Tree holding device, E. L. Arthur 778,095 

Trolley crossing, E. R. North 777,912 

Trolley guard, M. H. Dorsey 778.017 

Trolley head, E. V. Newcomb 777.691 

Trolley head and wheel. J. W. Sharp 777,698 

Trousers guard, P. C. Cullen 777.715 

Truck, car, J. Green 777,726 

Tube. See Mailing tube. 

Turing, locking mechanism for telescoping, 

P. A. Bowen 777,773 

Tuning peg, F. O. Gutman 778,128 

Turbine motor, L, Wilson 777.763 

Turbine motor, N. W. Fletcher 777,850 

Turbine, steam or gas, J. Stumpf 777.865 

Turpentine cup, J. B. Morrison J _ J _. . . . 777,911 

Typesetting machine. T. A. Houghton 777,855 

Typewriter, W. R. Fox 777.892 

Umbrella rib. C. B. Baldwin 777,999 

Umbrella runner, W. H. Gaskill 778,028 

Umbrella stretcher connection, S. E. Staf- 
ford 777,980 

Valve, check, V. M. Denman 777,942 

Valve for processing apparatus, R. E. 

Carder 777,776 

Valve for steam heating apparatus, auto- 
matic, J. A. & W. T. Donnelly 778.015 

Valve gear, W. Gadd 777,672 

Valve mechanism, T. G. Van Sant 778,088 

Valve mechanism, locomotive. J. B. Barnes 777,933 

Valve, rocking, R. Whitehill 778.207 

Vehicle brake, W. M. Flewelling 778,124 

Vehicle draft attachment, G. H. Klugel 778,047 

Vehicle driving gear, motor. H. T. Hansen. . 777.727 

Vehicle, motor, W. H. Keates 778,133 

Vehicle steering mechanism, V. Martinetto 777,799 
Vehicle steering mechanism, motor road, C. 

C. Wright 777,710 

Vehicle wheel. M. B. Lloyd 777.966 

Vehicle wheel, S. F. Swanson 778,084 

Ventilating device, C. H. Porter 778,204 

Vessel or can. hermetically sealed multiple 

compartment, G. H. Stewart 777,815 

Vinegar making apparatus, M. Kuner 777,905 

Vise, O. Lindberg 777.907 

Voting machine, B. T. Seelye 777,755 

Voting machine, C. Christensen 778.111 

Wagon brake, W. Koerper 777.904 

Warp creel, G. Crossland 777.845 

Water cooler, C. F. Conover 778.012 

Water cooling apparatus, Soller & Hottinger 778,152 

Water heater, J. S. Coe 777,841 

Water meter, J. Thomson 778,086 

Water tube boiler, J. J. Rohan 777,748 

Watprer, stock, A. La Breche 777.856 

Weeder. E. Link 777,963 

Welding machines, motor for pneumatic 

flue, D. S. Cook 778,116 

Wheel. See Press wheel. 

Wheel raiser, H. Edeline 778,179 

Window or sash fastener, S. S. Bell 778.000 

Window, screen, adjustable, W. B. Phillips.. 777,863 
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FOR THE HOLIDAYS 


merican Estates 




and Gardens 


4to 
275 


11x13/^ inches. Illuminated Cover and 
Illustrations. 340 Pages. Price, $10.00 


By BARR FERREE 


Editor of 
of 


Scientific American Building Monthly, Corresponding Member 
the American Institute of Architects and of the Royal 
Institute of British Architects 




A SUMPTUOUS book dealing with some of the most stately houses 
and charming gardens in America. The illustrations are in nearly 
all cases made from original photographs, and are beautifully printed 
on double coated paper. Attractively bound. This book will prove one of 
the most salable holiday books of the season, and will fill the wants of those 
who desire to purchase a luxurious book on our American homes. An illus- 
trated prospectus mailed free on request. 

cTWUNN C& COMPANY 

Subscription Dept. O.O. 

337 Broadway, New York 



Publishers of 
** Scientific American ** 




ICE SKATES 

The lightest racing skate. Artistically designed. 
Rosewood and mahogany polish. $'2.00 postpaid. 

RAYMOND SKATE CO. 
107 Sherman St., Chariestown District, Boston, Mass* 




ORIGINAL BARNES 



Upright Drills 



Positive 
Feed 



10 to 50-inch Swing 

Send for Drill Catalogue. 

W. F. & 1N0. BARNES CO 

{Established 1872) 
1999 Ruby St., Rockford. Ill 




WIRELESS TELEGRAPHY.— ITS PRO- 

gress and Present Condition are well discussed in Scien- 
tific American Supplements 1 4'25« 1426» 1427* 
1386, 1388, 1389, 1383, 1381, 1327. 1328, 
1329, 1431. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New York City, and all newsdealers. 



The Eureka Clip 

The most useful article ever invented 
for tbe purpose. Indispensable to Law- 
yers, Editors, Students, Bankers, Insur- 
ance Companies and business men gen- 
erally. Book marker and paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In Duxes of 100 for 25c. 
To be had of all booksellers, stationers 
and notion dealers, or b y mail on receipt 
ofprice. Sample card, by mail, free. Man- 
ufactured by Consolidated Safety 
Pin Co., Box 121, Bloo infield, N. J. 




If You Want the Best Lathe and Drill 

CHUCKS 

BUT 

WESTCOTT'S 

Strongest 
Grip, Great- 
est Capacity 
and DuraMU 
ity. Cheap and Accurate. 

Westeott Chuck Co., Oneida, N. Y„ U. S. A. 

Ask for catalogue im Eh amsn or German. 

FlTtST PRIZE AT COLUMBIAN EXPOSITION, 1893. 






?8u USE GRINDSTONES? 

If so we can suppiy you. Alt sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
specialtyof selecting stones for all spe- 
cial purposes. B3T" Ask for catalogue. 

The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland, 0. 



SUBSTITUTES FOR (OAl 

Are described from the technical 

standpoint in the following Scientific 

American Supplements. 



Each Supplement named costs 10 cents 

by mail : 
commercial uses of peat. 

Scientific American Supplement 1324. 
The article enumerates the principal peat 
bogs and states their financial possibilities. 

GEIi.lFAIV BR1Q.UETTINGMACHIN- 
EKI IN AMERICA. Scientific 
American Supplement 1411. A valu- 
able economic report. 

A NEW ELECTRICAL PROCESS 
FOR THE MANUFACTURE OF 
PEAT FUEL. Scientific American 
Supplement 1492. The paper fully des- 
cribes the Bessey process. 

LIGNITE, PEAT, AND COAL BUST 

FUEL. Scientific American Supple- 
ment 1426. A careful consideration of 
German methods. 

MOOR CULTIVATION AND PEAT 
INDUSTRY IN GERMANY. Scien- 
tific American Supplement 1481. An 
excellent critical review. 

THE MANUFACTURE OF BRI- 
O.UETTE FUEL. Scientific Ameri- 
can Supplement 1145. A paper on the 
briquette factories of Blanzy, France. 

DOMESTIC COKE AND BRI- 
QUETTES FROM RETORT 
COKE OVENS. By R. JVI. Atwater, 
Scientific American Supplement 1211. 
A valuable monograph by an expert. 

THE WHITE MINERAL PRESS 
FOR BRIQ.UETT1NG. Scientific 
American Supplement 1224. An article 
describing and illustrating an American 
briquetting machine. 

BRIQUETTING FUEL MATERIAL. 
Scientific American Supplement 1495. 
An excellent resume of the state of the art. 



Price io cents each, by mail. 



Order through your Newsdealer or from 

MUNN & COMPANY 
361 Bro&dw&y NEW VOR.K 
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ILLUSTRATIONS. 



A 

Aeroplane, bicycle 183 

Aeroplane experiments _,■■ 96 

Aeroplanes 435 

Ainu bouse 217 

A In us, tbe, of Japan 412 

Air compressor, new 40 

Airsbip, Baldwin's 147 

Airsbip contest 302 

Airship, Lebaudy 216 

Airship "Le Jaune" 473 
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Hoisting engines 95 

Hoisting, remarkable 99 

Hole interrupter, the 402 

Holman, W. J., death of... 201 

Home, strange *47G 

Horse, a reasoning *213, 3S5 

Horse, curious skull of..... 31 

Horse, diving, the *2<i0 

Horse, later history of 263 

Hose, air-brake coupling *60 

House, moving by water *470 

Houses, native, at St Louis.. *218 
How long must wo suffer?... 38 

Hudson River tunnel *S2 

Hydraulus, Roman ......... .*358 

Hydrochinon in plants 351 

Hydrogen ions * 215 

Hydrophobia, prevention 197 

Hydroplanes 250 



Ice cream in tubes 201 

Ice creeper, horseshoe *200 

Ice-cutting machine *142 

"Idaho," battleship *440 

Identification syst., Bertillon.M32 

Iguana, the *130 

Illuminations, electrostatic. . *80 

Indian summer 330, 395 

Indicator, speed, auto *313 

Indicator, polarity *476 

Infringement, what is 202 

Inscriptions in Mongolia .... 115 

Insect mimicry *219 

Insect pest 414 

Insect wings *261 

Interrupter for induct, coils. *281. 
Invention, lost 467 



Exhibit, racial, at Fair *412 

Exhibition, St. Louis.. *46, 75, 306 

*126, *145, *161 

Exposition as an educator.... 90 

Exposition, Philippine *64 

Eye-shade, ventilated *48 

Eye, interior, photography ..*435 



F 



40 
400 



319, 381 
Inventions, brief notes on, 

269, 381 

Inventions, patents 361 

Inventions, recently patented 11 

32, 48, 67, 84, 100, 116, 132 

148, 184, 202, 230, 235, 252 

288, 320, 321, 341, 362, 382 

400, 418, 444, 468 

Irrigation in California ...*439 

Irrigation, profitable 360 

Iridium lamp filaments ...... 308 

Iron ore, electric smelting. 426 

Iron ore, product in 1903 .... 151 

Iron pipe, protection of .... 374 

Iron trade, American 462 

Iron works, American, first. 439 

Ivory, supply of 287 



Jacket, smoke, fireman's . 
Japan, arable land of. . 



. *61 
. 391 
.*376 
. 122 

. *60 



Fabrics, machine for . . . 
Fair, St. Louis, close of 

Fan, electric 416 

Fare indicator *260 

Farlow, Wilson G *475 

Ferris Wheel at Fair *180 

Festival Hall at Fair *161 

Fever, hay 95 

Flala rescue expedition ..... 234 

Flnsen, Prof., death of 247 

Fire alarm system, Guarini.. 131 

Fire alarm, telephone *282 

Fire, Baltimore ...122 

Fire engine, gasoline *372 I Japan, at St. Louis E'xbib 

Fire engines, uses for *10 Japanese, daring of the 

Fire escape, Link *269 Joint, universal 

Fires, forest 23 

Firemen, protection for. . .. .. *61 

Fish hatching ' -industry 31 K 

Fish, river of. . *467 

Fishing rods, steel 320 Kapok and its uses 263 

Flamingo and its nest *66 Keyboard, modern *442 

Fleet, Baltic, forlorn hope.. 210 : Keyboaid, modern *481 

Fleet, Port Arthur *79 j Kiln, lime, new *29t3 

Flowers, preservation of.... 211 i Kites, meteorolog. observa . . .479 

Fluorspar mine, ancient .... 82 j Klondike, sights in *112 

Flying machine, Archdeacon. *435 King of Spain an autoist.... 354 

Flying machine, Botts *183 . Kite, war, new 91 

Flying machine, Nemethy... 31 j Kites, Cody's exper. with... 159 
"Fool-Killer No. 3," Nissen.*483i 

Fog, dispelling *162 

Foliage, preservation of ....211 JL 

Foods, cereal, preparation of. *24 J 

Foods, curious 242 I ''Lahn," steamship . . 

"Foolkiller" and its victim.. 410 '■ Lamp, Cooper Hewitt 
Forest conditions, study of.. 59 Lamp, disinfecting 



Forest fires 23 

Forum, Roman, excavations. 262 
"Forward," scout warship... 355 

Foxton canal lift *153 

Frost prevention 46 

Fruit and potato sorter *268 

Fruit picker *269 

Fuel, briquette 30 

Fuel, liquid, on war vessels, 

27, 374 

Fuel, new type 355 

Fuel, peat as 174 

Fuel, peat, in briquettes 299 

Fulton, birthplace of 193 

Furnace, electric 408 

Furnace, electric, new ...... 427 

Furnace, reducing, solar *296 

Furniture, office, metal . 302 

Fusion, heat of 279 



G 

Gage, improved *48 

Gage, water, ingenious *13 

Galalith, production of. ...... 99 

Galleys, _ Roman *415 

Garage pits 439 

Garbage crematory, house.... 414 
Garnet for abrasive purposes. 247 

Gas engine development 190 

Gas mantle, Welsbach 218 

Gas mantles, making *228 

Gas turbines .■ 390 

Gas, radio-active 194 

Gas producer, continuous feed 312 

Gasoline automobiles 298 

Gasoline fire engine *372 

Gasoline motor, cruising 299 

Gear, variable speed *163 

Geographic Congress, National 107 
Geographic Congress, session 211 

"Georgia," battleship *285 

Geyser, largest *465 

Geyser, Rotorua *67 

Gin, roller, cotton, wanted.. 320 

Glass making devices 201 

Glass, plate, handling 77 

Gliding machine *183 

Globe, life-saving 191 

Gold from pyrites, Italy 38 

Gold in a colloidal state.... 427 

Gold, melting point of 331 I Lorries, st?am 



41 n 

108 

*78 

Lamp filaments, iridium .... 338 

Lamp, flash *320 

Lamp, Nernst 95 

Lamp, Neu-Catrice 79 

Lamps, early use of 139 

Lamps, glow, carbon in 4 

Lamps, incandescent, experim. 27 
Lantern slides, trichromatic. 29.5 
Lathework and electricity.... Ill 
Launchings, some recent. .. .*285 

Lead in Spain 466 

Leather, scrap, for ties 2 85 

"Lebaudy II," the *216 

Legal notes 202, 361, 417 

Licenses, implied 417 

Lifeboat, collapsible 416 

Li ffcoats, new types *245 

Life net, new 381 

Life-saving equip., vessels . . 26 

Life-saving museum 279 

Life-saving stations *180 

Light, Cooper Hewitt 79 

Light, romance of 138, 299 

Lights, gas and electric 43 

Lighters, timber 428 

Lightwood for turpentine 407 

Lily, a peculiar *287 

Lime kiln, new *296 

Lining for canned goods .... *13 
Lloyd's, what it means .... 379 
Lobsters, artificial propaga- 
tion *233 

Lock-chamber tilting *392 

Lock, new 381 

Locomotive axles, molec. state 211 

Locomotive, compound *76 

Locomotive duel, a *340 

Locomotive experiments . . 466 
Locomotive express, at Fair.. *1 61 
Locomotive, history, at Fair. *232 
Locomotive, long service of a.*392 
Locomotive, record run of.. 230 
Locomotive testing plant. .. *92 
Locomotive, Vanderbllf; ten- 
der ...*297 

Locomotives, modern, St. 

Louis 195 

Locomotives, railway, elec- 
tric *333 

London power station *429 

"Loongana," steamer 463 

'Lorena," turbine yacht. ... 12 
460 



"Mikasa," battleship *12S 

Milk jar lock *381 

Milk, sterilization of 42 

Milking, influence of ,. 91 

Milking machine *416 

"Milwaukee," launch of .... 231 

Mimicry of insects *219 

"Minnesota," steamer *160 

Mint, U. S. at St. Louis 

E'xbib *313 

"Mississippi," battleship *440 

Models of microscop. forms. .*140 
Mongolia, Inscriptions in.... 115 

Moon atlas of 407 

Moon, changes on 180 

Mosquito, experiments on.... 258 
Mosquito extermination. . .22, 78 
111, 463 
Mosquito exterm. society.... 395 
Motor bicycles, German army 314 
Motor boat race, Atlantic . . 299 

Motor boat contest *163, 226 

Motor boat, efficiency 95 

Motor boat prize, Charley's.. 247 

Motor boat race 398 

Motor boat records *353 

Motor car accidents, cause... 175 

Motor car championship 355 

Motor cycle endurance tests.. 63 

Motor car, modern 374 

Motor car service, Madagas- 
car 247 

Motor, gas, development 190 

Motor, gasoline, cruising.... 299 
Motor, gasoline, for war ves- 
sels 282 

Motor, solar *319 

Motors, electric, starting *393 

Mont Blanc railway 8, 374 

Mount Pilatus railway. *110 

Muffler for explos. engines. .. *268 

Murren cable railway 338 

Museum, life-saving 279 



"Napier II," motor boat. . . *163 

Narwhal tusk, large *251 

Nebulae, observation of 212 

Nickel substitute 379 

Nigeria, exploration in 23 

Noon, astronomical, mean . .*125 
North Africa, explorations.. 3*.J1 

North, far, sights in *112 

North Pole, Peary and the.. 215 



O 

Ocean travel, anomalies 414 

Ocean waves, power of 390 

"Ohio," battleship *112 

Oil, separat. from feed water 335 
Oil wells, electric power for 154 

Okapi, the African 2." 

Olbia, Greek city 5 

Onyx industry, Mexico 410 

Orangite 407 

Ore, iron, electric smelting. 426 

Ore unloading record *333 

Ore finder, electrical 335 

Organ, water, Roman *359 

Osman, new combustible 90 

Oxylith 417 

Oysters, growth of \. . 39 



Lorient, excavations near. . . 26 

Lumber sawing *460 

Lunch wagon, automobile.... 298 



Graduation, errors 310 

Grain lifter *48 

Grapes for grape acid 294 

Great Salt Lake, shrinkage. 9 

Grinding, machine 22 

Gulf Stream discoveries 155 M 

Gunboat "Dubuque" *176 

Gun, life-saving *12 , „,. .. , ..,,., 

Gun, wire, Brown 463 j ?*??&_ P™*™?" 2 2o 



Guns, big, for future warships 258 Machine grinding 
Guns, naval, Japanese *11 *< ••> ; ■> «»*— 



Halter in horse's skull 43 

Hare, jumping, Cane 227 

Haskins, Clark C, death of. 314 

Hay fever 95 

Heart of Richard Coeur de 

Lion *394 

Heat that traverses a wall.. 43 

Heating, electric, cost of . . . 58 

Heavens, blue color of 3Ti 

Heavens in January 475 

Heavens in July 5 

Heavens in August 75 

Heavens in September 1 55 

Heavens in October 227 

Heavens in November 295 

Heavens in December 391 

Henkle, Leonard, death of... 269 

Hercules, new variable in.... 341 

Hill-climbing contest 63 

Hinge, separable *381 

Hitchcock, M. T., death of. 269 

Hobart College 354 



Magnetism, action on invar. . 145 
Mail automobile, Denmark.. 130 

Mail cars, motor 6°- 

Mail shears *269 

Mailing card, photo 352 

Malaria in Italv 215 

Manhattan bridge 210 

Manhattan bridge fiasco .... 154 

Mantle, Welsbach 218 

Mantles, gas, making *228 

Maps, relief, how made *J57 

Marble, Carrara, of America. *317 

Marine cor*»s, 17. S *l08 

Marinoni, H., death of 110 

Mask, fireman's *61 

Meiggs, John G., death of.. 8 
Mercury, penetra. by radicels.*332 

Mercury vapor lamp *109 

Merry-go-round, aerial .381 

Metal, a new 269 

Meteorite, 36$ tons 351 

Meteorite, Peary *461 

Meteorological phenom., Lap- 

'land *393 

Meteorology at sea 406 

Meter, wave, novel *93 

Mexico, ancient races *375 

Microphone, new 79 



P 

Packing machine, automatic. 197 

Palm pith as food 5 

Panama Canal, our inheri- 
tance 58 

Panama Canal problems 426 

Paper, Japanese 91 

Paper, note, Egyptian rag 23 

Paper patent 361 

Paper, wall, manufacture of.*212 

Papyrus, Egyptian *484 

Patent act, Australian 47 

Patent act, British, new... 427 

Patent department *47, *200, 

*268, *319, *381, *41 6 

Patent office printing 27 

Patent, paper 361 

Patent terms, extension P10 

Patents, brief notes on 1,01 

320, 416 

Patrick metal 379 

Pavilion, German, at St. 

Louis *356 

Paving, rubber 124 

Peary and North Pole 215 

Peat as fuel 174 

Peat fuel in briquettes 299 

Pencil sharpener *380 

Pendulum power *176 

"Pennsylvania," cruiser 390 

Pen, ruling *200 

Philippine Exposition *G4 

Phonograph record cabinet. .*114 

Photograph, when taken? *213 

Photographs in colors 142 

Photography from balloon... 43 

Photography in colors 158 

Photography, lensless *46 

Photometry, photographic... 438 
Pictures, Egyptian, Spelte- 

rini's ,*235 

Pictures, reproducing ...... 411 

Pictures, reproduc. by photo. 479 
Pipe, Iron, protection of ... . 374 

Pipe, uncovered, radiation.. 279 
Pipe, wooden, wire-wound.... 296 

Planing machine, deck *77 

Plants, drug, raising 436 

Plants and drought 314 

Plow, disk, in court 202 

Plumbiner, bath, domestic. . .*229 

Pocket knife, new 269 

Pompeii, election at 39 

Population and production. . 291 
"Porpoise," accident to the.. 154 

Port Arthur fleet . .. *79 

Porto Rico, tropical special- 
ties 90 

"Poultry as food 127 

Powder, smokeless, experi- 
ments 79 

Power transmission, electric. 335 

Power station, London *429 

Press, silverware embossing. .*244 
Pressmen and belt electricity 78 
Pressmen and electricity.... Ill 

Printing addresses 320 

Printing, natent office 27 

Prize of M. Charley 2 47 

Prize. Santos Dumont 334 

Producer, gas, continuous 

feed *312 

Production and population... 390 

Pullman car, menace of 243 

Pump diaphragm *200 

Pump, for automobile tires.. *229 

Pump, gas 335 

Pump, pneumatic *460 

Pumping machinery at fair..*120 
Pyramids, bird's eye photo.. *235 



Quinine, commerce of 213 

Quoin for type forms *163 



R 

Raccoon dog *287 

Race, cup, Gordon Bennett. . 29 
Race, hill-climbing^ French . . 354 

Race, Vanderbilt cup *283 

Racing, road, automobile... 278 
Radio-aetivity, metal wires. . 122 

Radio-active minerals 407 

Radio-active substances 286 



Radium, action on organism 482 

Radium in min. water 483 

Radium and the diamond, .v . 176 
Radium and raiiio-a'ctivity .. *428 
Radium, Curie's experiments 

with 90 

Radium, emanation ......... 355 

Radium, how to test 76 

Radium, life history of 178 

Radium, source of .......... 179 

Raft, life-saving 431 

Rake, river *409 

Railroad fatalities . . . . . . 350 

Railroad Cape to Cairo . . . . 2G 
Railroad, long distance, a. . . 59 

Railroad, Mont Blanc 374 

Railroad subsidies, Canada.. 354 
Railroad, underground, Chi- 
cago 335 

Railroads, electric traction on 372 

Railroads, narrow gage 27 

Railroads, the Yerkes 27 

Railway accident, strange. . . *157 
Railway Congress for 1905... 334 

Railway in Swiss Alps 338 

Railway, Lake Erie and 

Western 139 

Railway, Mt. Pilate *110 

Railway, N. E. of Great 

Bri tain 352 

Railway scheme, great 138 

Railway, Shanghai-Canton... 130 

Railway speeds 138 

Railway station, New Orleans 219 
Railway, trackless, Prussia. 60 
Railway wreck, lessons on.. 263 
Railways, electric, Sweden . 74 

Rainfall charts 126 

Ramapo scheme again 242 

Ramsay, Sir William *62 

Ramsay, Sir W., address.... 191 

Range finder, position of 107 

Ratzll, Prof., death of 142 

Rays, N, Blondlot on 426 

Rays, N, Charpentier 331 

Rays, N, method of observ. . 310 
Rays, N., penetrating power. 106 

Recently pat. inven 485 

Redwood, California *396 

Reference book, Sci. Amer.. 279 
Reindeer industry, Alaska. . . *131 

Relic, interesting *394 

Relies, burial, Egyptian .... 77 
Relics, Roman, near London . 39 

Reptiles, mounting *48o 

Reservoir site, purchase .... 5 

Respiratory apparatus *230 < 

Responsibility, grave 210 : 

Rheostat, liquid *393 

Rheostat, simple *200 

Road, electric, 150 miles an 

hour 311 

Roberts, Isaac, death of . . . 79 
Rocks, igneous, composition.. 98 
Roman remains in Africa. .*430 
Romance of a scientific age. 295 

"Rossia," cruiser *146 

Rotorua geyser *67 

Rublier goods, acid proof ... 80 

Rubber paving 124 

Rubies, artificial 159 

Rurik," cruiser *146 



Squadron, Vladivostok, de- 
feat ...*146 

Switch manipulator, new ... 381 



Tableware, non-breakable.... 381 

Tack puller for tires *29ii 

Taxometer *260 

Tea culture in Ceylon *357 

Telecrypto'graph, Malcotti. . . .*193 
Telegraph, V ienna-Czernowitz *95 
Teleg., wireless, indicator. . 482 
Telegraph, wireless, station . .*260 
Telegraphy, wireless, apparat. *93 
394 
Telegraphy, wireless, Murgas 303 
Telegraphy, wireless, from 

Panama 30 

Telegraphy, wireless, patents. 63 
Telephone directory, novel. .*381 

Telephone fire alarm *282 

Telephony, wireless 394 

Telescope, pyrometric *281 

"Tennessee," launch of 426 

Testing machines ..*280 

Textile machinery, invention 



S 

Saddle, improved *268 

Santos-Dumont, at exhibition 22 

Saturn, new satellite 62 

Saturn, ninth satillite 340 

Scale divisions 310 

School children, census of. . 378 
Science notes, 5, 23, 39, 59, 91 

Ion. 164, 194, 211, 227, 270 

279, 391, 407, 427, 459, 478 

Scientific age, romance of. .. 295 

Scientific American and fair. 138 

Scott, C. B., death of 12 

Scout warship "Forward"... 355 

Screw, Archimedean *467 | 

Scrubbing machine 352 I 

Segusio. excavations at 331 

Seasickness, prevention of... *40 I 

Sea voyage on land *408 [ 

Seal, great, of England.... 431 

Selenium, importance of 9 ' 

Self-d( fense, oddities in...... 243 I 

Serum, an ti -bubonic *109 j 

Sewage, scientific disposition 278 ■ 

Shears, mail *269 / 

Sb.ellfl.re, effect on "Askold" . *300 ' 

Ship, Peary's new . *249 

Ship, roll of, utilizing *176 

Ships, rolling, prevention *40 

Sickness, the sleeping 391 

Signaling in warfare *182 

Silica, deposition of 279 

Silk spinning, Italy 441 

Silverware, embossing *244 

Simplon tunnel, work on.... 350 i 

Skull, horse's, curious *31 

Smoke prevention 269 

Smoke to prevent frost 46 

Snake poison remedy 247 

Snake venom, utilization of.*l09 

Snowsheds, fire protect *464 

Sounding machine, continuous 201 

"South Dakota," cruiser *156 

Space, clearing out 114 

Specimens from Antarctic . . 192 
Spectra of allied elements... 227 

Spectrum, Aurora 16,0 

Speed indicating alarm 319 

Speed indicator, auto *313 

Spider, trap door *83, 143 

Spinthariscope, Crookes *428 

Stage properties, fireproof. . . *7 
Stars in Magellanic cloud... 43 

Staybolts, breaking of .' 67 

Steam and water power 226 

Steam, exhaust, utilization . . 43 

Steam, superheated 4, 410 

Steamer, fruit 338 

Steamer, ice- breaking 466 

Steamer "Manxman" 410 

Steamer "Minnesota" *160 

Steamer, turbine, Cunard . .*179 

Steamship "Baltic" 444 

Steamship "Lahn" 410 

Steatite fibers 330 

Stebbins, Chas. M 12 

Steel, automobile, specialties. 259 

Steel, manufacturing 130 

Steel trackway, street 406 

St. Louis Exhibition, 46, 74, 106 
*126, *145, *16l 

St. Louis fair total 478 

Step-ladders 372 

Step-ladders, automatic *372 

Street sprinkler, automobile.. *77 
Structures, public, art com- 

miss 174 

Submarine, perils of the .... 154 

Subway advertisements 375 

Subway, the Chicago 335, 374 

Subway, disfigurement of ... 310 
Subway, inauguration of. . . . 294 

Subway instruction car *141 

Subwav, N. Y., completion, 

178, *181 

Subway, opening of the *297 

Subway results 390 

Subway trains, acceleration 

of '. 310 

Subwav ventilation 350 

Sulky *268 

Summer, Indian 330, 395 

Summer, Indian 463 

Sun-dial 155 

Sun, eclipse, 1905 *127, 463 

Sunlight *201 

Sun motor *319 

Sun, rays of, and black race, 

247, 283 

Sun shade *201 

Sun, the, and black race, 

126, 158, 179, 263, 314 



Thorite 407 

Thylacinus cynocephalus . . . 355 
Tie, metal, for railroads. .. . *246 

Ties, scrap leather 235 

Tilting attachment, vehicle 

top *176 

Timber, lighters for 428 

Tinned goods, lining app.... *13 

Tire, auto, leather 259 

Tire, auto, new type 259 

Tire device, auto *228 

Tires, auto, cotton 374 

Tomato skinning machine... 209 

Tomato vines, tall *360 

Tool, combination *381 

Tornado, work of 179 

Torpedo boat flotilla, Austria 244 

Torpedo tube *29 

Torpedo, explosion of 461 

Torpedoes, improved, need of 414 

Tortoise, giant *H5 

Toy industry, German 408 

Trackway, street, steel 406 

Traction, electric, Germany. 9 
Traction, electric, track roads 390 

Trade mark registration 4 

Train, cattle, vestibuled 201 

Tree felling apparatus *460 

Tree on stilts *464 

Turbine, record run 474 

Turbine ship "Loongana".. 463 

Turbines of "Victorian" 458 

Typewriter, invention of... 427 

Train, wreck of a *280 

Trains, motor propelled 26 

Training brig "Boxer" ,*286 

Training ship "Cumberland". *285 

Trains, electric 282 

Tramway, counterweighted. . *93 
Transformers, ventilation.... 394 
Transportation, old and new..*99 
Trolley for electric trains. . .*193 

Trousers creaser *200 

Trunkline in the East 210 

Tunnels, Chicago River 142 

Tunnel, English Channel .... 43 
Tunnel, highest in Europe... 355 
Tunnel, Hudson River ..*82, 95 
Tunnel, Venn. R. R., New- 
York *24G 

Tunnel, Simplon, work on... 350 
Tunnel, subway, Harlem R. . *6 
Tunnel under Horseshoe Falls 115 

Turbine, steam, new *125 

Turbine steamer, Cunard. . .*179 
Turbine steamer "Victorian" 191 

Turbines, gas 390 

Turbines, weight of steam 

used 374 

Turpentine derivatives .331 

Turpentine from lightwood.. 407 

Tusk, narwhal, large *251 

Type forms, quoin for 163 



Uranium atom, life of a 150 



Vacuum tubes 375, 411 

Valve case, Knibbs 479 

Vegetable cutter 2*.£ 

Vegetable matter, states of.. 407 

Vehicle top attachment *176 

Ventilation of Subwav 350 

Venus and Mars, rotation.. 459 
Verant for viewing photos. .*312 
Vessels, American, census of 26 
Vessels, freight, Brit. .tonnage 179 

"Victorian," launch of 191 

"Victorian," turbines of 458 

Voice, transmission of the... 43 
Voting machine *47 



W 

Wall paper manufacture . ...*212 

War department exhibit *144 

War, Russo-Japanese, crisis. 458 

Warship construction 226 

Warship "Forward" 355 

Warship machinery, life of. . 190 

Warship U. S. on trial 390 

Warships, coaling of 63 

Warships, lodels of *409 

Water, electrolysis *477 

Water gage, ingenious *13 

Water tower failure 410 

Water organ, Roman *358 

Water power plant 294 

Water power, tidal 459 

Water, transparency, etc 155 

Water vs. steam power 226 

Watson, S. L., death of.... 406 

Wave meter, novel *93 

Waves, ocean, power of 390 

Wax farming in China *399 

Weapons, De Dino collection*2AS 

Weeds used in medicines 31 

Welding, electric 63 

Welding, electric, chain 438 

Wells, oil, electric power for 154 

Welsbach mantle 218 

Wheel, spare, auto *228 

Wheel, vehicle *416 

Whitney, Eli, tablet to 262 

Wings, insects, musical *315 

Winds and temperature .... 414 
Wine, champagnizing. . . ... .*477 

Windmill, compensating *47 

Windmills, South African . . 83 
Wine-making industry, N. Y.*373 

Wire reeling apparatus *200 

Wires, incandescent, rad.-act. 122 
Wires, pyro rays from. ... 63 

Wolf, zebra 314 

Wood, dry distillation of 282 

Wood, testing 282 

Wrench and vise *268 

Wrench, improved *269 

Wrench, quick-acting *20Q 



Yucatan, ancient races 

369, 375, *398 



Zambezi River bridge 410 

Zebra wolf 314 

Zinc, sheet, stamped ....... 282 
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Window ventilator, storm, P. G. Webber.... 778,160 

Wire making machinery, J. A. Horton 778,041 

Wire reels, automatic mechanism for barb, 

H. M. Cosey 777,843 

Wrench, F. H. Kanning. 777,955 

Wrench, H. A. Vance 777,984 

Yarn cone, D. T, Berlizheimer .... 778,003 
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DESIGNS. 

Bar fixture, W. C. Huss 37,272 

Carpet, F. A. Haas 37,276 

Glass receptacle, J. Paull.... 37,268, 37,269 

Harmonica, F. Strauss 37,266 

Hat rest, H. Frailkel 37,271 

Lavatory, T. Kelly... j^. 37,270 

Spoons, forks, or similar articles, handle for, 

H. Hillbom 37,267 

Stove, G. M. Coke 37,274 

Stove, heating, E. B. Adler 37,273 

TRADE MAEKS. 

Anemometers, Short & Mason 43,906 

Antifebrin for all classes of germ fevers, 

G. W. Johnson" 43,887 

Asphalt for certain named purposes, refined, 

Barber Asphalt Paving Co 43,905 

Candy, G. Haugwitz 43,873 to 43,875 

Cantaloups, J. M. Rogers 43,872 

Catarrh cures, W. J. Garson 43,886 

Compasses, Short & Mason 43,907 

Corn, seed, W. D. Ross 43,859 

Corsets, corset waists, and corset covers, 

Birdsey & Somers 43,866 

Cough drops, Finley Acker Company 43,883 

Drinks, non-alcoholic fruit, F. Hartmann. . 43,879 

Fabrics, cotton, Wawl TTunhnry & Co 43,864 

Flannel cloth, C. Smith 43,863 

Foods for invalids and infants, Sunbrights 

California Food Co 43,881,43,882 

Gum, chewing, W. P. Chase & Co 43,876 

Hair tonic, K. I. Prest 43,880 

Hats, E. A. Mallory & Sons 43,860 

Hose, rubber-lined. Bowers Rubber Co.43,901, 43,902 
Medicinal compounds, certain named, L. 

Flemer 43,884 

Night robes and pajamas, Oppenheim, Obern- 

dorf & Co 43,867 

Paints and painters' supplies, certain named, 

Standard Varnish Works 43,890 

Paper, carbon, Miller-Bryant-Pierce Co. 

43,899, 43,900 
Pasting machines, Universal Pasting Machine 

Co 43,908 

Pens, metallic, Poure & Co 43,891 to 43,898 

Remedy for hemorrhoids or piles, J. A. 

Thompson „. 43,885 

Roofing, portable gravel, J. F. Young 43,903 

Roofing, portable slag, J. F. Young 43,904 

Salve, healing, W. L. King 43,889 

Salves, flesh food and hair food, E": M. 

Jones 43,888 

Sardines, A. Watson & Co 43,871 

Scouring and cleaning compounds., A. T. 

Howell 43.870 

Seed, clover, Whitney Eckstein Seed Co 43,856 

Seed, recleaned clover, Whitney Eckstein Seed 

Co 43.85S 

Seed, timothy. Whitney Eckstein Seed Co. 43,857 
Sliver, raw, and dyed yarns, Norddeutsche 

Wolkammerei und Kammararnspinnerei. . 43,869 
Textile goods, certain named, Bradford Dyers' 

Association 43,862 

Tobacco adapted either for smoking or chew- 
ing, J. F. Zahm Tobacco Co 43,877 

Tobacco and cigarettes, smoking, Victor 

Talking Machine Co 43,878 

Underwoar. certain named, Natick Under- 
wear Co 43,865 

Waterproof textile fabrics. Duncan & Stenz 43,861 
Yarns for embroidering, knitting, and cro- 
cheting purposes, mercerized cotton, Dex- 
ter Yarn Co 43.S6S 



LABELS. 

"American Cranberry Bitters," for cran- 
berry bitters. C. Le Due 11.702 

! 'Art#nm," for cleaning eraser, A. Sommer 11,726 
; 'Beantv Lac." for varnish stain, C. H. 

Mueller 11,724 

"Carpate Salve." for salve, J. Schwartz. . 11,714 
'Chocolate Mallow Love Kisses," for candy 

kisses. Burgess Mfg. Co. 11,690 

; '0orn King.'' for corn cure, J. S. Vander- 

grift 11,715 

•'Crescent Rolled Oats." for rolled oats, Al- 
bert Bros. Milling Co 11,689 

! 'Crysco," for medicine, Crysco Drng Co.... 11,710 
"Cuban Tag." for cigars, Schmidt & Co.. 11,695 
"Dr\ A. Cornog's Giant Salve," for salve, 

A. Cornog 11,713 

! 'DralI's Tonic Chocolate," for tonic choco- 
late, H. Drall 11,70ft 

"Eau de Lys," for lotion. G. Lohse 11,717 

'Emerald Seal." for cigars. Schmidt & Co. 11.692 
! 'Eutronhis. " for hair tonic, C. Breuer. -*. . 11,716 
"Familien-Toilette-Seife," for toilet soap, 

G. Lohse 11,722 

■'Flop de Tampa." for cigars, Schmidt & Co. 11,699 

"Gold Prize." for cigars, Schmidt & Co 11,698 

■'Grev Friar." for whisky, L. Bush 11,700 

■'Huile D'Olive." for olive oil, Societe Olei- 

colo de Sfax 11.704 

'Hunt's Laxative Mints," for cough medi- 
cine. I. E. Adams 11.707 

"Its Tempting." for whisky. B. S. Flersheim 

Meroant'lp Co 11,701 

'KerifiifW Liniment." for liniment, J. P. 

Wrfiral 11,712 

'Lavative Svmn of Bananas,** for medicine, 

-T. P. *i>Cann 11.708 

'Lillienmiich-Spife." for Soap. G. Lousa 11.723 

'Lily of the Valley." for extract, G. Lohse 11,721 
'Marguerite Cream Lotion." for an emollient 

preparation, G. W. Smith 11,718 

'Mark of V ni10r -" fnr cigars. Schmidt & Co. 11.691 
'Merrv Christmas Hanpv New War." for 

cigars. Schmidt & Co 11.693 

'Monocram Red Rose Rouge," for rouge 

cloths. Monogram Creme Co 11 .720 

'Pomon.i." for edible oils, J. Manheimer. . 11.705 
'Oueen Chic." for cigars, Schmidt & Co.. 11.694 
'Regal Lager," for lager beer, W. G. Heath- 
field 11.703 

'Rose Buds," for medicine, E. E. Williams 11,709 
'Rozaleaf Cream," for a toilet preparation, 

F. A. Nader 11.719 

'Star Condition Powder," for condition pow- 
ders, A. Kolb 11.711 

"The Goods." for eisrars, Schmidt & Co 11.696 

•The Post Office Writing Tablet. " for writ- 
ing tablets. R. R. Nickerson 11,725 

'The Smith Manure Sm-eader," for manure 

spreaders. Smith Manure Spreader Co.. 11.727 
'Union Mark," for cigars, Schmidt & Co.. 11,697 



PRINTS. 

"Better Newspaper Cuts," for newspaper cuts, 

Cuts Co 1,163 

"Singer," for sewing machines, Singer Manu- 
facturing Co 1,161 

"The Burro Souvenir Playing Cards," for play- 
ing cards, H. H. Tammen Curio Co 1,160 

"The Singer." for sewing machines. Singer 

Manufacturing Co 1,162 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1S63, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
vpntors for aur of the inventions named in the fore- 
going list. For terms . and further particular* 
address Munn & Co., 361 Broadway, 



THE HARRINGTON & KING P ERFO RATI N G Co. 

OF EVERY DESCRIPTION 
FOR ALL USES. 

ss^i^Sto. xjjyrimmf s* ■■*• • Chicago, ill. 



h SPECIAL: MAfftmctUStNG; ft 

DIES and STAMPINGS TO ORDER. 

SPEC L MACHINERY-MODEts-EXPERIMENTAL work 

'DROP FORGING DIES AND DROP F0RGINGS. 
HARDWARE SPECIALTIES tTC.MANFO .TO ORDER.SEND SAMPLES 
OR DRAWINGSifOR ESTIMATES. VlWlTE FOR OUR BOOKLET. 

THE GLOBE MACHINE- & STAMPING CO. 

970 HAMILTON ST., CLEVELAND, OHIO. 



(Hi? 



UjUfcaliUoSfl Corliss Engines, Brewers' 
and iMJtifeia Machinery THE VIT/TER 
MFG. to. fc9'J Clinton St., Milwaukee, Wis 



CHEMICAL EXAMINATIONS JffiAhiV 

DR. H. (.:. ST1EFEI., Bissell Block. Pittsburgh. Pa. 



MHRPIQ & EXPERIMENTAL WORK. 

ITIUULLO Inventions developed. Special Machinery. 
E. V. BILLAARD, Fox Bldg.. Franklin Square. New York. 



Models and Experimental Work. Inventions 
and Models designed and perfected, Years of success. 
Modernshop. M.P. Sc he 11, 507 Mission St., San E'rancisco 



mBCflWEROTliE 1 STAMP 'CO. . 
'STEEL'/S.tAWPS, LEtTERS'ai, FJQURZSi 
!l l ' , ;',l ! !:''BR(.D'GtPORT;. COKlN. 



Experimental & Model Work 

Cir. & advicefree. Wm. (j-ardam &Son.45-51 Rose St.,N.Y 



NOVELTIES & PATENTED ARTICLES 

MANUFACTURED BY CONTRACT. PUNCHING DIES. SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING & TOOL WORKS, CLEVELAND, 0. 



PATENT ANI5 WORKING DRAWINGS. 

G. M. Mayer, M.E., Monadnock Bl.. Chicago, 111. 



STEEL STAMPS -NAME PLATES 

Dies & sheet Metal work 

PRESS WORK OFALL KINDS ^— ; 

S.D.CHILDS &CO..200 CLARK ST. CHICAGO. 



There will be a meeting of the sub-committee of the 
Commission authorized by a concurrent resolution of 
the two bouses of the Legislature, of the Session of 1904, 
and appointed to investigate electrical towing systems 
applicable to the canals of theStateof New York, held 
at the Murray Hill Hotel, New York City, Thursday, 
January 5th, 1905, at eleven o'clock A. M., atwhich time 
tbe Committee will receive plans and systems or de- 
vices, with their claims, for electrical towing on the 
enlarged canals of the State of New York. 

It is requested that persons desiring to be heard at 
that time notify the Chairman, ELMER L. CORTHELL, 
at his office, No. 1 Nassau Street. 



RAYMOND 

Extension Bail-Bearing Speed Skate 



With or without 
One size tits all men 
and boys. Small' r 
fits all ladies and girls. 
Highly fi nished an d 
nickel- plated. Special 
prices for quantities. 
Price $5,00 postpaid. 

107 Sherman St, 




RAYMOND^ 

SKATE 

CO. 

Charlestown District, Boston, Mass. 



Bubier ' s Popular Electrician 

3 MONTHS IOc. 

Scientific but not technical. 
Edited by expert electricians. 

50c. per year | Dept. S, Lynn, Mass- fT years $1 




A MONEY MAKER 

Hollow Concrete Building Blocks, 
Best, Fastest, Simplest, Cheapest 
Machine. 

PETTYJOHN BROS. 

1315 N. 1st Strett, Terre Haute, Ind. 



MASON'S NEW PAT. WHIP HOISTS 

save expense and liability incident to Elevators. 

Adopted by principal storehouses in New York& Boston 

Manfd. by VOJLNEY W. MASON & CO., Inc. 

Providence, li. I., I . S. A. 




TYPEWRITERS, 



All the Standard machines SOLD or RENTED ANY. 

WHERE at HALF MANUFACTURERS' PRICES, 
Shipped with privilege of examination. Send for Cat. 

Typewriter Emporium. 203 LaSaiie st, Chicago 



I Magical Apparatus. 

I Grand Book Catalogue. Over 700 engravings 
25c. Parlor Tricks Catalogue, free. 
M ARTINKA & CO., Mfrs., 4y3.Sisth Ave., New York. 




NAME PLATES-STEEL STAMPS 
[^EMPLOYEE CHECKS.KEY TAGS &BADGES • O 

J. R OBBI NSM FG.CO.Sa KNEELAND ST. 
Sewo for Catalogue ■•'••Boston, Mass. 



BUILD YOUR OWN AUTOMOBILE 

Casting and Drawings, S sizes Gasoline Engines. Carbur- 
etters, Coils, Autos and Gas Engine accessories. Read Dr. 
Dyke's Books on Autos, Second-hand autos cheap, $195 
up. Send stamp if convenient. 

IHJ. A. L. DYKE, 811 Pine, St. Louis, Mo, 
Lil. Dj'Ke First Auto Supply Man in America. Established 1899. 

DYNAMO CASTINGS 

Parts of the Franklin Dynamo 

with output of 5 amperes and 10 volts, furnished for amateurs to put 
together. Will drive small lathe or light six (5 candle lamps. Rough 
castings, $3.5u ; partly machined, $6. 00 ; fully machined, ready to. as- 
semble, $8.50. Full directions. Send for booklet No. 9. ' ■ ■ 
PAIiSELL A: WEED, 139-lSl W. 31st St., NewYork 



New York. 



I 





THE WORLD'S KNOWLEDGE 

IS IN YOUR GRASP 

IF YOU READ 

The Scientific American 

AND 

The Scientific American Supplement 

The Scientific American describes in a simple vein the bright ideas of 
American inventors, and picturesquely recounts the most wonderful technical 
achievements. 

The Scientific American Supplement keeps you informed of the pro- 
gress of science in Europe. It translates French and German articles otherwise 
inaccessible to you. It publishes technical papers of immense practical value 
by the world's leading scientists and engineers. 

The one paper supplements the other. You cannot afford to be without 
either. . Wri'e for a sample copy of the Scientific American Supplement. 
It costs nothing. 

If you subscribe now, both papers will be sent to you for a year at the re- 
duced price of $7.00. 



MUNN <& COMPANY 



361 Broadwa.y, New York 



492 



Scientific American 



December 31, 1904. 



1905 Air-Cooled Orients 




The Orient line for 1905 consists of eight cars— toe 
Buckboard line from $375 to $525, and the Touring Car 
line from $1,5011 to $2,250. The new Orient motors will be 
4-cylinder, vertical, tandem type, with positive air-coOl- 
ing by means of a powerful four-bladed fan. 

Write for catalogue 

WALTHAM MANUFACTURING CO. 

Waltham, Mass. 





CHARTER 



GAS and GASOLINE 
For All Work. 

! Stationaries, Portables, Hoisters, Pump- 
ers, Sawing & Boat Outfits. 

Send for Catalogue and Testimonials 
State Your Power Needs* 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 



What IsDaus' Tip-Top? 




TO 1'liOVE that Daus' " Tip-Top*' is 

the best and simplest device for making 

100 Copies from pen-written and 50 

copies from typewritten original, we will 

ship complete duplicator, cap size, 

without deposit, on ten (10) 

days* triaL «^- 

Priee # 7.50 lens >\7E k , * 

trade discount of JTm Net 

33% per. cent, or %^ 



IheFeliil B. Daus Duplicator Co., DausBldg., Ill John St., New York 



All varieties at 10 wesc prices. Best Kailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes, 
Sewing Machines, BicycleB, Tools, etc. save 
Money. Lists Free. Chicago scalu co.. Chicago, 111. 



i Photo Lenses! 

and Shutters ol every 

kind for all purposes ; 

Professional, 

Amateur, Process. 

Sold Bound the World on all 
Cameras. Catalogue free. 

i Bausch & Lomb Opt. Co.] 

ROCHESTER, N. V. 
New York Chicago Boston 



H0R0LOGICAL DEPARTMENT 

BRADLEY POLYTECHNIC INSTITUTE 

Formerly Parsons Horological Institute 

PEORIA, ILLINOIS 
LARGEST and BEST 
WATCH SCHOOL in AMERICA 

We teach Watch Work, Jewelrv, En- 
graving, Clock Work, Optics. Tuition 
reasonable. Board and rooms near 
school at moderate rates, 

Send for Catalog of Information. 

CRUDE ASBESTOS 

DIRECT FROM MINES 

R.H.MARTIN, 

OFFICE, ST. PAUL BUILDING 

220 B'way, New York. 




PREPARED 
ASBESTOS FIBRE 

for Manufacturers use 



The Apple 

For Gas Engine*, Launches, 
Automobiles, etc. 

No more belt, battery and commutato; 

troubles. Dirt and waterproof. Easily 
; attached, increases power and 

speed. Send for full particulars 

on our storage batteries, spark 
I coils, timing devices, spark 
| plugs, our Gray Muffler, and all 
1 kinds of ignition apparatus. 

The May ton Electrical Mffc. 

98 Reibold Bldg., Dayton. Ohio. 



£ U t0MATi c 




Sparked 



MAGIC LANTERN 5 



I Stereopticons and Moving Picture Ma- 
Iciiiiiep, Public Exhibitions PAY Bltt. 
1 Small capitalrequired. Views and Films 
I illustrating any subject. Catalogue free. 
J Magic Lanterns for Home Amusement. 

| mCAIIlSlBri 49 Nassau St., New York. 



iRUS 



i QNGUNSTOOIS &CVCLES 



fREV|| 

15 to 31 Clinton Street. 



MACHINISTS LUMBSRilEN RAILROADERS TELEGRAPHERS 



A Catalogue for Single Men 




FREE 



TO ANY 
ADDRESS 



SOMETHING NEW 
SINGLE MEN READ 



A new catalogue containing everything you 
can possibly need if you are not a family man. 

Almost 700 pages devoted to illustrating, des- 
cribing, and pricing the goods that interest single 
men. We have gone through our famous cata- 
logue and buyer's guide No. 73— the catalogue we 
advertise so extensively for home owners— and 
omitted everything of no interest to single men. 
The revised book which we call the Men's Abridg- 
ed Edition, contains everything for men. Almost 
710 pages of reliable, low-priced merchandise. No 
matter what your occupation is or where you live, 
you will find 'just what you need in the Men's 
Abridged Edition. Tools of all kinds, hardware, 
game traps, bicycles, guns, sporting and athletic 
goods, camping outfk-s, harness, photo goods, 
electrical supplies, telepnones, band instruments, 
musical goods, books, watches, and jewelry for 
men, men's wearing apparel of every description, 
including shoes, fur ulsters, hats, gloves, um- 
, ~~ brellas, etc.— about 60,000 different articles in all. 
The Men's Simply send a, postal and ask for our Men's Abridged Edition and we 

Ahrirlfv^rl Prlirion w *'* senc * ** with our compliments, all charges paid. We want every 
" Wl , ."& < ±^ tull,WM single man in this country to have a copy of the Men's A bridged Edition. 
IS Free It will pay you to keep a copy for reference. We have everything you 

use; the prices are so much lower than those you are accustomed to paying, that you will be sur- 
prised. Don't buy tools of any kind, harness, hardware, clothing, or in fact, anything until you have 
seen the Men's Abridged Edition. Simply send a postal. Ask for the Men's Abridged Edition— we 
will send it the moment your request is received. 

MONTGOMERY WARD & CO. 

Michigan Ave., Madison and Washington Streets, CHICAGO 



"Ranchers miners blacksiiiths masons liveryiien 



AGENTS 

wanted in every locality to represent the Keystone 
H ire Extinguisher. We oner attm 
for permanent, profitable occupation. Previous 
experience not required. The 

KEYSTONE 

Fire ExtinguisHer 



<rjh 



m 



has been examined and approved 
under the standard of the National 
Board of Fire Underwriters. It sells 
for SlJ.OO (freight allowed east of 
the Rocky Mountains) -the cheapest 
and best approved extinguisher on 
the market. This agency can be 
carried in addition to other business 
interests. 
Write to-day for full particulars. 

JAHES BOYD & BROlHhf? 
18 N. 4th St , Philadelphia 

manufacturers of 

FIRE PROTECllON EQUIPMENT 

Fire Hose, Hose 

Couplings, Hose Pipes, etc. 



Gas and 

Gasoline 

^Engines 



are backed by a broad guarantee that 
absolutely protects the purchaser 
against faults or breakage due to 
construction or material iMftd. 

Stationary Engines, 2 to 100 li. p. 

Portable Engine*, 8 tv> 18 h, p. 
Our new illustrated catalog will be 

sent on request. 

OLDS GASOLINE ENGINE WORKS 

216 River St., Lansing, Mich. 



BRISTOL'S 
RECORDING INSTRUMENTS. 

I Pressure Gauges, Vacuum Gauges. Volt- 
I meters, Amperemeters, Wattmeters, and 
Thermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. ISF" Send for Circu* 
lars and Specimen Chart. 
The Bristol Comrjany, Waterbury, Conn. 
SILVER MEDAL PARTS EXPOSITION. 




THE 



GRIFFIN MILL 



579 



Mills have been sold the past two years to the following 
Portland Cement Works : — 



pfilH 



Lehigh Portland Cement Co., Ormrod, Pa. 
Lehigh Portland Cement Co., Mitchell, Ind. 
Lehigh Portland Cement Co., Wellston.. Ohio. 
Central Cement Co., Coplay, Pa. 
Glens Falls Portland Cement Co.. Glens Falls. 

N. Y. 
Cuyaga Lake Cement Co., Ithaca, N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 
Newaygo Portland Cement Co., Newaygo, Mich. 
Great Northern Portland Cement Co., Baldwin, 

Mich. 
Midland Portland Cement Co., Bedford, led. 
Bonneville Portland Cement Co., Siegfried, Pa. 
Iroquois Portland Cement Co., Caledonia, N. Y. 
Alpn a Portland Cement Co., Alpha,N. J. 
"Whitehall Portland Cement Co., Cementon, Pa. 
Struthers Furnace Co., Struthers, Ohio. 
Iola Portland Cement Co., Iola, Kan. 



Texas Portland Cement & Lime Co., Dallas, 
Texas. 

"Wabash Portland Cement Co., Stroh, Ind. 

Kansas Portland Cement Co., Iola, Kan. 

Alma Cement Co., Wellston, Ohio. 

Aetna Portland Cement Co., Fenton, Mich. 

Penn- Allen Portland Cement Co., Allentown, Pa. 

Martins Creek Portland Cement Co., Martins 
Creek, N. J. 

Wolverine Portland Cement Co., Coldwater, 
Mich. 

Bronson Portland Cement Co., Bronson, Mich. 

Quaker Portland Cement Co., Sandts Eddy, Pa. 

Diamond Cement & Lithograph Stone Co., Chi- 
cago, 111. 

Mississippi Valley Portland Cement Co., Louis- 
iana, Mo. 

Belleville Portland Cement Co., Belleville, Ont. 

Toledo Portland Cement Co., Manchester, Mich. 



That forms an affirmative argument that ought to clinch your orders. 
Most work and best work in the least time with the least expense make 
the «' Griffin Mill " the King Pin of the world. 

Illustrated catalogue shows what you need. It is free. 

BRADLEY PULVERIZER CO. 

92 STATE STREET, BOSTON, MASS. 



OUR. NEW 

SKELETON 

WATCH 

READY FOR. 
DELIVERY 

OCTOBER 1st 




WATC M E S 



An Ideal 

Christmas 

Gift 



Our New Skeleton Watch not only shows you the time, but how time is made. Accurate 
time at that. Ready for delivery October 1st. For ^ale by all Jewelers. 

THE; NEW ENGLAND WATCH CO., 37 CO. 39 Maiden Lane, New York 

7 Snow Hill. London, England 



Use THe Oliver Speed LatHe 




and find your work as true as the device Itself. Power, 

Precision, Perfect Joining of Centers. Has Hollow Spindle 
and Bronze Boxes. 

USE THE OLIVER BENCH SHEAR 

and find a gearing that works blamelessly, works securely. 

All power, no friction. Has a rod-cutting device for bars. 
Prices hand in hand with our handy tools. Catalogue Free. 

THE W. W. OLIVER- MFG. CO. - 1482 Niagara Street, Buffalo, N. Y. 





ESPECIALLY SELECTED FOR 

MAGIC LANTERNS 

Also vOO other slides from Tlssot'a Life of Christ. 

Just the thing for holiday entertainments. Send for description, 

WILLIAM H. RAU, 1322 Chestnut St., Philadelphia, Pa. 



Opaque Projector 



A Magic Lantern for showing Engrav- 
ings, Prints, Cuts, Illustrations in Books, 
Models and Specimens on the Screen without 

S reviews preparation, brilliantly lighted and 
; natural colors. Send for circular. 
Williams, Brown & Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Pa. 




Not an Expense 

O not look on life 
insurance as an ex- 
pense. It is not; it 
is an investment. For 
yourself if on the en- 
dowment plan ; for 
your family if payable 
at death. 
We have a little booklet we would 

like you to read. Will you send us 

your address ? 

PENN MUTUAL LIFE INS. CO. 

PHILADELPHIA 



MAXIMUM POWER-MINIMUM COST 

If you use a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or tbin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
§ the least expense. Simply 
constructed., Can be run at 
any desired speed. Perfect- 
ly durable. AH parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. Catalogue free. 
TABER PUMP CO., 32 Wells St.. Buffalo. N. Y., U. S A. 




JESSOP'S STEEUVsV 

\J'" FOR TOOLS, SAWS ETC. 



WH JESSOP & SONS 



"LIGHTWEIGHT" PRESIDENT SUSPENDERS 



mean freedom in breathing. Weign 2 oz. Any store 50c 
and $1.00 postpaid for choicest patterns. 

THE C. A. EDBAKTON MFG. CO., Box 810. Shirley. Mas. 



